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2D-BOL 3D-BE

A vérosi zoldfellletek vizualizacids és elemzési modszereinek
attekintése kiilonbozd 1éptékekben

TRANSFORMING FROM
2D 10 3D

A Review of Urban Green Space Visualization and
Analysis Methods at Different Scales

ZHANG, WEI | CHEN, ANQI | VALANSZKI ISTVAN

ABSZTRAKT varosaira, voxel-modellek épitése LiDAR pontfelhéadatok
A vérosi informacios modellezés, valamint az intelligens alapjan egy kozépiskolai campus zoldfeliileteire, vala-
varosok fejlédésével a hagyomanyos 2D-alapi varosterve-  mint L-rendszer generativ algoritmusok alkalmazasa a fak
zési folyamat napjainkban 3D-s panoramas, térbeli terve- novekedésének szimuldldsara és el6rejelzésére egy kol-
zéssé alakul at. A jelenlegi varosi zoldteriiletek modelle- légiumi teriileten. A javasolt 3D zoldtertleti modellezési
zési és elemzési mddszerei nagyrészt 2D-s tdjmintakra és és elemzési modszerek tdmogathatjak a zoldteriiletek és

mutatokra tdmaszkodnak, amelyek nem képesek kifejezni  zoldfeliiletek 3D modellezési és elemzési igényeit kiilon-
a zoldteriiletek vertikalis jellemz6it. Jelen tanulmény atte-  boz6 1éptékekben.

kinti a zoldteriiletek 3D kornyezetben torténé modellezé-

sére altaldnosan hasznalt modszereket, és elemzi alkal- Kulcsszavak: vdrosi zoldfeliilet, tajmodellezés,
mazhatdsagukat. Harom kiillonboz6 1éptéki - térségi, tele- 3D vegetdcids térfogat ©

piilési és objektum szint( - esettanulmanyt targyal, majd

mélytanuldson és parametrikus modellezési eszk6zokon

alapulo automatizalt modellezési és elemzési eljarast épit

fel mindegyikhez. A harom esettanulmany a kovetkezd

maodszereket veszi sorra: orszagos 1éptékl 3D vegetacids

térfogat becslése a GEDI segitségével Kina kiilonb6zé
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<<Figure 1: Yoxel modeling of plants

DOIL: HTTPS://DOL.ORG/10.36249/4D.76.6375

Figure 2: Generative plant modeling based on L-system

Malus pumila Mill.
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ABSTRACT
With the development of city information modeling,
digital twins, and smart cities, traditional 2D-based urban
planning progress is now being transformed into 3D pa-
noramic spatial planning. Current urban green space mo-
deling and analysis methods largely rely on 2D landscape
patterns and indicators, which cannot express the vertical
characteristics of green spaces. This study reviews the
commonly used methods for modeling green spaces in 3D
environments and analyzes their applicability. Three case
studies at different scales - regional, community, and site
- are discussed, and an automated modeling and analysis
process for each case study based on deep learning and
parametric modeling tools is then constructed. The three
case studies include the estimation of national-scale 3D
vegetation volume using GEDI for different cities in China,
the construction of voxel models for green spaces in a
middle school campus based on LiDAR point cloud data,
and the application of L-system generative algorithms for
simulating and predicting tree growth in the dormitory
area. The proposed 3D green space modeling and analy-
sis methods could support green space’s 3D modeling and
analysis needs at different scales.

Keywords: urban green space, landscape modeling,
3D vegetation volume

1. INTRODUCTION
Urban green space contains 3D spatial vegetation struc-
tures, diverse plant types, and is continuously evolving
over time. In urban green space planning and management
practice, vegetation assessment primarily relies on 2D indi-
cators, such as green area ratio and green area per capita,
which cannot capture the spatial characteristics and comp-
rehensive ecological benefits of green spaces [1]. There is

Ulmus pumila L.

Plant communities

also a lack of generalized 3D vegetation volume assessment
standards [2]. The 3D structural characteristics of green
space plants are significantly different from those of urban
gray infrastructure, and appropriate methods are needed
to represent the spatial morphological characteristics and
growth changes of green plants [3]. Urban green space
involves different scales, from regional and urban to neigh-
borhood, which make it essential to establish digital model
representations of green space tailored to the monitor-

ing and evaluation needs of these different scales [4]. This
paper reviews methods of 3D urban green space modeling
and illustrates several cases to discuss 3D urban green
space modeling methods at different scales to explore their
feasibility for a range of practical needs.

2. REPRESENTATION METHODS

FOR 3D URBAN GREEN SPACES
Based on different scales and modeling approaches, green
space models can include various types, such as 2D sur-
faces, simple geometric models, triangular mesh, spatial
voxel models, and generative models.

2.1 The 2.5D model
The 2.5D model utilizes indicators with a vertical dimen-
sion, which can be divided into two types: one expressed
through the leaf area index (LAI), and the other repre-
sented by the spatial volume occupied by the stems and
leaves of plants. With the widespread application of
remote sensing, using remote sensing imagery to estimate
the LAI has become a common method for rapid 3D vege-
tation volume calculation. Various open datasets based on
satellite-borne LiDAR can be used for vegetation volume
measurements at the regional scale, such as the GLAS
system on the ICESat-1 satellite, the ATLAS system on
ICESat-2, and the GEDI and MOLI systems deployed on the
"4
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Table 1: Methodology framework adopted for different scales

Table 2: Case study performed at different scales

»>Table 3: Indicators and formulas for calculating 3D vegetation volume

Illustrations Modeling methods  Applicable Scale

Features and applications

2.5D model Regional scale

2.5D models can be obtained from
vegetation height datasets. It provides
a basic distribution of green space
across different regions. The limitation
is that with only 1 vertical indicator, it
cannot reflect complicated 3D spatial
distribution.

Spatial voxel model Community scale

Voxel models can be built from LiDAR
scanners and generated by sampling
algorithms. They are adaptable to
different kind of scales and can be
used to express 3D distribution in a
normalized data structure.

Generative model Project scale

Generative algorithm models can
simulate plant growth and environmental
interactions, which makes them suitable
for visualization and biological analysis.
The modeling of each species will require
specified study to obtain an accurate
result.

Scale Site Methods

Regional scale 413 cities in mainland China

Different indicators for the measurements of 2.5D green space were proposed and an automated
calculation process was established based on the GEDI global canopy height data.

Community scale Sixth Middle School Campus,

Hengyang, China

An automated voxelization method was established from the airborne LiDAR data, which could be
used for further spatial analysis.

Project scale Dormitory area of Xiangyang
Academy, Xiangyang, China

Different L-system tree species were modeled with on-site collected data to predict plant growth
and calculate the LAI and LAD values.

International Space Station. A research group combined
an annual time series of Landsat imagery with high-den-
sity airborne LiDAR data to capture the 3D structure of fo-
rests, describing the changes, scale, and persistence of the
impacts of Amazon rainforest degradation on aboveground
carbon density (ACD) and canopy structure [5]. The 2.5D
model contains only one variable in the vertical space
which cannot reflect the vertical complexity.

2.2 Spatial voxel model
A voxel represents a unit cubic grid in 3D space. Unlike
the triangle mesh model, a voxel model can simplify
complex geometry and express the internal structure of
a plant, which is suitable for spatial analysis, such as leaf
area density (LAD) estimation (Figure 1) [6, 7]. A handheld
laser scanner can be used to obtain a 3D point cloud of a
single tree and convert it to a voxel model to analyze the

LAD [8]. Hosoi et al. used 3D point cloud data to construct
a 3D voxel vegetation model to calculate 3D vegetation
volume [6]. The waveform LiDAR data has been used to
establish a green space voxel model in the Cranfield Tri-
angle area of London, UK, and visualized by GIS and Mine-
craft [g]. However, voxel modeling techniques are not yet
widely used because there is no standardized modeling
process, and the point cloud classification process tends
to be time-consuming and requires intense work.

2.3 Generative model
Generative algorithms can be used for plant modeling by
simulating the plant growth process (Figure 2). The L-sys-
tem algorithm was proposed by Swedish biologist Linden-
mayer and has been widely adopted in plant modeling and
visualization [10, 11, 12,13]. With the development of Open
L-system algorithm, the interactions between plants and

4D 76,2-15.(2025)

Indicators Formulas

Explanation

3D vegetation volume per unit in built-up area
=
cl

A V61+VG2+VG3+VXG

\: 3D vegetation volume per unit in built-up area (m*/m?)

V,,,: Total vegetation volume of urban parks (m°)

V,,,: Total vegetation volume of protective green space (m’)

V,,,: Total vegetation volume of green space in public squares (m’)

V,,: Total vegetation volume of affiliated green space (m°)

A, Built-up area of the city (m?)

3D vegetation volume per capita in built-up area

Gm N
p

_ Ver Ve tVes Y,

V,,.: 3D vegetation volume per capita in built-up area (m*/pp)

V,,,: Total vegetation volume of urban parks (m°)

V,,,: Total vegetation volume of protective green space (m’)

V,,,: Total vegetation volume of green space in public squares (m’)

V,: Total vegetation volume of affiliated green space (m’)

N, Population of built-up area (person)

3D urban park vegetation volume per capita vV
in built-up area 6im N

V,,..: 3D urban park vegetation volume per capita in built-up area (m*/pp)

V,: Total vegetation volume of urban parks (m°)

N,: Population of built-up area (person)

3D vegetation volume per unit city proper area

L A

c

VitV t Vet VootV A+ 3D vegetation volume per unit city proper area (m*/m’)

V,,: Total vegetation volume of urban parks (m°)

V,,,: Total vegetation volume of protective green space (m?’)

V,,,: Total vegetation volume of green space in public squares (m’)

V.- Total vegetation volume of affiliated green space (m3)

V. Total vegetation volume of suburban green space (m?’)

A,: City proper area (m?)

*City built-up area is the existing development land of the city.

*City proper area is the area contained within city limits, including the development land and non-development land.

the surrounding environment were simulated [14] and the
3D trees generated by L-system were utilized to analyze
the forest structure [15]. Obtaining accurate generative
models usually requires a long period of on-site data col-
lection and is often used at neighborhood-scale sites.

2.4 Comparison of different

modeling methods
The 2.5D model, spatial voxel model and generative model
are sufficiently flexible and adjustable to meet the diffe-
rent demands of green space modeling. A comparison of
the models is shown in Table 1.

3. URBAN GREEN SPACES 3D
MODELING CASE STUDY
Although existing 3D modeling approaches for green
spaces have been applied in related studies, there is a

lack of unified modeling standards and automated pro-
cesses. Based on open datasets and on-site collected data,
we established several automated green space model-

ing and assessment methods at three different scales
using semantic segmentation and node-based program-
ming tools, including ArcGIS Model Builder and Houdini
(Table 2). The study explored the visualization and assess-
ment methods for 3D green spaces and examined three
applications across different scales to achieve a gene-
ralized and automated process for 3D green space model
construction and analysis.

3.1 Regional scale
Photogrammetry provides a fast and standardized method
to acquire 3D spatial data. By referring to the 2D indica-
tors commonly used in China (green space rate in built-up
area, green space area per capita in built-up area, urban
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Figure 3: 3D indicators for green spaces across cities, 2.5D model based
calculation for 413 cities in mainland China with populations exceeding
150,000. (a) 3D vegetation volume per unit in built-up area;

(b) 3D vegetation volume per capita in built-up area; (c) 3D urban park
vegetation volume per capita in built-up area; (d) 3D vegetation volume per
unit city proper area

(a) 3D vegetation volume (b) 3D vegetation volume ] . B :
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park area per capita in built-up area, and green space rate
in city proper area) [16], the definitions and calculation
methods of four 3D urban green space assessment indica-
tors were proposed, including 3D vegetation volume per
unit in built-up area, 3D vegetation volume per capita in
built-up area, 3D urban park vegetation volume per capita
in built-up area, and 3D vegetation volume per unit city
proper area based on 2.5D volumetric data from LiDAR-
derived canopy height datasets (Table 3). An automated
calculation method was also constructed based on ArcGIS
Pro Model Builder.

To test the usability of 2.5D green space modeling
representation and metrics at the regional scale across
different cities, the case study focused on 413 cities in
mainland China with populations exceeding 150,000. The
canopy height dataset was extracted from the 2020 global
1om resolution canopy height data based on the Global
Ecosystem Dynamics Investigation (GEDI) and Sentinel-2
imagery [17]. The land cover data were extracted from
the ESA 2020 global 10m land cover dataset. The admin-
istrative boundaries for each city were obtained from
the National Geographical Information Center of China,
while the population data were collected from statistical

yearbooks and bulletins. The urban park boundary

data was obtained from the OpenStreetMap. Due to the
incomplete park boundary vector data in some cities, the
park green space-related indicators were calculated in
264 cities. Based on the ArcGIS model builder, an auto-
mated calculation process was established to calculate
each city’s 2D and 3D indicators (Figure 3).

3.2 Community scale
Voxel modeling usually requires a lot of manual work. In
this case study, an automatic modeling method based on
PointCNN for semantic segmentation and voxel model
generation was proposed to visualize and quantify the 3D
vegetation.

The case study was conducted on the Sixth Middle
School Campus in Hengyang City, Hunan Province,
China. The campus covers an area of about 32,00om?
with a building footprint area of 4,000 m* We used
a DJI L1 drone to obtain the LiDAR data. The PointCNN
model was used for automated point cloud semantic
segmentation and modeling. The model was trained
on the airborne LiDAR dataset published by the UK Envi-
ronment Agency, achieving a precision of 0.975 and a

4D 76,2-15.(2025)

<<Figure 4: Semantic segmentation results of the point cloud

<<Figure 5: Section views of the voxel model

Figure 6: L-system algorithm model for different tree species
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0.971 F1-score [18]. The semantically segmented point
cloud data were categorized into four classes: trees,
buildings, ground, and others (Figure 4). The segmen-
tation results contained some minor errors in specific
areas, such as misclassifying a basketball hoop as
trees, which required further manual correction.

A resampling algorithm was employed to convert the
classified point cloud data into a 1 m-interval evenly
spaced point cloud model. Subsequently, the point cloud
was voxelized into a 3D model with 1m x1m x1m voxels
for visualization (Figure 5).

3.3 Project scale
We took the green space around the dormitory area of
Xiangyang Academy as a case study. The modeling of the
tree branches was based on the morphological charac-
teristics of each tree with three primary variables (tree
height, crown width, and height below branches) and
multiple secondary variables (uniaxial branching or
synaxial branching, branch angle, etc.). The twigs were
modeled by collected on-site tree samples. Based on the
planting design drawings and on-site collected data, 24
parametric plant growth models were constructed using

the L-system algorithm tools in Houdini to generate the
3D site model (Figure 6).

Due to the differences in plant growth and morpholo-
gical characteristics, this study combined growth data
from the i-Tree database and allometric equations in
related studies to determine the geometric features of
each tree species in different growing stages [19]. By
adjusting the iterations of the L-system, models of diffe-
rent growing stages were then generated (Figure 7).

4. RESULTS AND DISCUSSION

4.1 Regional-scale 2.5D modeling
Based on the GEDI open data, different 3D indicators
were calculated for each city. The results showed that
in the built-up areas of the 413 cities, the average value
of 3D vegetation volume per unit area is 2.80m>/m? and
458.15m? per capita. The average value of 3D vegetation
volume per unit city proper area is 12.89m®/m?.

Regarding spatial distribution, the 3D vegetation vol-

ume per unit in built-up area in cities in the Southwest,
Northeast and East areas was generally higher than that
in the Northwest, North and Central areas. 264 cities
had a mean 3D urban park vegetation volume of 25.21 m*
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Figure 7: Parametric plant models of the site

Bird-eye view of the site in early-stage

Plan view of the site in early-stage

Bird-eye view of the site in mature-stage

Plan view of the site in mature-stage
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rate in city proper area

space
vv Figure 10: Models with different voxel sizes

13

<<«Figure 8: Differences between the values of 2D and 3D green space
indicators in each city. (a) Differences between 3D vegetation volume per
unit built-up area and green space rate in built-up area; (b) Differences
between 3D vegetation volume per capita and green space area per capita
in built-up area; (c) Differences between 3D urban park vegetation volume
per capita and urban park area per capita in built-up area; (d) Differences
between 3D vegetation volume per unit city proper area and green space

Figure 9: The cumulative vegetation volume per voxel grid in vertical

Voxel Cell Size
Level of Detail

4mx4mx4m
Level 1

2mx2mx2m
Level 2

per capita. The evaluation results of the 3D vegetation
volume indicators differed from those of the 2D indicators
(Figure 8), which shows that the 3D vegetation volume
indicators can be used to supplement the 2D indicators to
describe urban green space.

To simplify the calculation process, the 3D volume
of vegetation space in this study was calculated using
the crown height, and the under-crown spaces were not
excluded, resulting in higher values than LiDAR scan-
based studies, which will need further refinement. This
method can also be used for vegetation studies at the
neighborhood and project scales. The 3D indicators can
be widely applied in urban green space planning and
management. Unlike 2D indicators, the 3D vegetation vol-
ume can change with plant growth, which makes it suita-
ble for monitoring and evaluating the long-term dynamics
of urban green spaces.

Tmx1mx1m
Level 3

4.2 Community-scale voxel modeling
The results indicated that the total vegetation volume in
the campus area was 61,192m? accounting for 37.28% of
the total campus buildings and vegetation volume. The
green space in front of the North Academic Building was
rich in vegetation types and had the largest 3D vegetation
volume proportion (68.37%). The cumulative vegetation
volume of the site can be seen in Figure g.

The voxel model can visually represent the 3D spatial
distribution of the plants and their surroundings. Moreo-
ver, with adjustable voxel sizes (Figure 10), the model can
be adapted to different precisions and various scales, from
regional to neighborhood.

In terms of 3D voxel modeling, this study proposed a
method for isolating green space from airborne LiDAR
data by semantic segmentation to generate a voxel model.
The current semantic segmentation results of neural
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Figure 11: Converting from the L-system model to the voxel model

Cotinus coggygria var. cinereus Engl.

Single-tree L-system model

Single-tree voxel model

networks such as PointCNN are not yet reliably accurate
enough, and some types need to be adjusted manually.
The voxel model can express the vertical structure of the
green space and can be applied to a wide range of scales
with adjustable voxel size. It can also be used to analyze
spatial positions with other urban elements. Based on the
voxel models, it is also possible to extend the commonly
used 2D spatial metrics indices to 3D to reflect landscape
vertical changes.

4.3 Project-scale L-system modeling
Comparative analysis showed that the 3D vegetation vol-
ume of the site at the early stage was 13,497 m® (12.25m®
per unit area); the 3D vegetation volume at the mature
plant stage can reach up to 215,097 m?® (195.00m?* per
unit area).

To analyze the vegetation volume, the generated
model was then converted into a voxel model in Houdini
(Figure 11). Based on the statistics of the geometric ele-
ments within each voxel, the LAD of each voxel can be
obtained and stacked to construct a voxelized LAD model,
which can be used for further analysis in microclimate
simulation tools such as ENVI-met.

In terms of L-system modeling, the study constructed
a plant model and predicted the different plant growth
stages based on allometric equations and field-collected
data by using Houdini. There were some approximations
and simplifications in the construction of generative
models for the details of leaf morphology and branching
structure of tree species, and the correlation character-
istics between iterative branching and the growth cycle
of different plants need to be further fitted and studied.
Compared to triangular mesh models, the generated
models are based on the natural branching rules with
dynamically adjustable parameters, which can be used to

Multi-tree L-system model Multi-tree voxel model

construct a dynamic digital twin model for the entire life
cycle of plant communities.

5. CONCLUSIONS
Due to the structural complexity and cross-scale existence
of green space, modeling it in 3D requires different meth-
ods to achieve a balance between ease of use and accu-
racy for various needs. At the regional scale, 2.5D vege-
tation evaluation indicators could provide a quick and
easy-to-use tool for estimating green space volume distri-
bution. At the community and site scales, voxel and ge-
nerative modeling for plants can provide a more precise
3D spatial representation. The rapidly evolving deep
learning and parametric modeling techniques could also
provide tools to establish standardized and automated
evaluation methods. The base of urban green space plan-
ning and management could transform from 2D-based
documents to various 3D representations of green space
for densely populated urban areas. Additionally, different
green space 3D models can be interconnected with
various digital information modeling and ecosystem
service evaluation tools for predictive analysis. ®
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ABSZTRAKT
A gyermekek és a természeti kdrnyezet kozotti egyre
novekvo elidegenedés mélyrehato kovetkezményekkel jar
fejlodésiikre és jollétiikre nézve. Jelen tanulmany olyan
stratégidkat vizsgdl, amelyek eldsegithetik az tjrakap-
csolddast a természethez, a Vacon létrehozott Living Lab
megkozelitésén keresztiil, a szocialis konstruktivista tajel-
mélet elméleti keretére épitve. A tanulmény egy vegyes
modszertani keretet alkalmazva - rajzok, narrativ inter-
juk, kérdsivek, megfigyelések és térbeli feltérképezések
kombinacitjan keresztiil - azt vizsgélja, hogyan érzékelik
és értelmezik a természethez fliz6d6 viszonyukat a gyer-
mekek, a sziil6k és a tajépitész hallgaték. Az eredmé-
nyek jelent6s kiilonbségeket tarnak fel ezen csoportok
nézépontjai kozott, killondsen a spontan, strukturalatlan
természeti élmények és a szabdalyozott varosi zoldfelii-
letek megitélésében. Ravilagitva ezekre az eltérésekre,

Co-creating nature Retrospective analysis and
experience spaces in the evaluation
urban fabric

a tanulméany hangstlyozza, hogy sziikség van olyan rész-
vételi tervezési megkozelitésekre, amelyek bevonjak a
gyermekek hangjat olyan varosi kérnyezetek tervezésébe,
amelyek formadlis és informalis zoldteriiletei egyarant
tdmogatjak a spontan felfedezést.

Vadrosi természet, Gyerekek, Természetélmény, Gyerekbardt
vdros, Living Lab, Részvételi akcickutatds ©
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Figure 1: Overview of the iterative phases of the research process

ABSTRACT
The increasing disconnect between children and their
natural environment has profound implications for their
development and well-being. This study examines stra-
tegies to foster reconnection by employing a Living Lab
approach in Vac, Hungary, grounded in social construc-
tivist landscape theory. Through a mixed-method frame-
work—including drawings, narrative interviews, ques-
tionnaires, observations, and spatial mappings—the
research explores how children, parents, and land-
scape architecture students perceive and engage with
nature. The findings reveal significant discrepancies
in these perspectives, particularly regarding the value
of unstructured natural interactions versus structured
urban green spaces. By highlighting these divergences,
the study underscores the need for participatory plan-
ning approaches that integrate children’s voices to design
urban environments with both formal and informal green
spaces that support spontaneous exploration.

Keywords: Urban nature, Children, Nature experience,
Child-friendly city, Living lab, Participatory Action Research

INTRODUCTION
Urban green spaces provide a wide range of health bene-
fits [1], with various pathways through which nature can
positively impact health, including enhanced air quality,
increased physical activity, stress reduction, and improved
social cohesion [2]. Nature experiences are particularly
crucial for the holistic development of children, contrib-
uting to their physical, mental, emotional, and cognitive
growth [3] [4]. Whether in untouched landscapes [5] 6],
or in urban green spaces [7], nature experiences support
children’s comprehensive development.

However, children’s nature experiences are declining
due to societal changes: increased urbanization, car reli-
ance, structured activities, and parental safety concerns
limit unstructured outdoor exploration [8][g][10]. This
separation from nature negatively impacts children’s
health and well-being, a phenomenon referred to as
nature-deficit disorder [11]. Beyond these personal
impacts, nature separation reduces children’s environ-
mental appreciation, hindering advocacy for sustaina-
bility and ecological problem-solving [12][13].

As such, there is a growing need for “re-naturing
urban childhood” [14] and for the integration of a salu-
togenic approach into urban planning, emphasizing

environments that actively promote health and well-
being [15]. Despite increasing recognition of nature’s role
in fostering resilience, well-being, and social cohesion,
knowledge gaps persist regarding effective strategies for
embedding nature into urban planning frameworks [16]
[17]. This gap is particularly pronounced when consider-
ing children’s perspectives [18], which are often over-
looked in the development of urban green spaces.

In Hungary, there is a growing focus on integrating
nature experiences into urban and educational environ-
ments. Research [19] indicates that children’s nature
connectedness tends to decline with age, with significant
regional differences, and varies according to settlement
type, being lower in large cities and stronger in smaller
towns. Moreover, studies have demonstrated the posi-
tive effects of environmental education programs [1g] [20]
and the green characteristics of school environments [21]
on fostering nature connectedness. However, it remains
unclear how the design and social interpretation of urban
landscapes - and their subsequent use - affect children's
ability to connect with nature within urban environments.

RESEARCH METHODOLOGY

Living Lab approach
To address the challenges of incorporating children’s
nature experiences within urban settings, the Child-
Friendly City Living Lab in Vac, Hungary, has been estab-
lished as an experimental platform. The lab is co-run by
the Department of Landscape Protection and Reclama-
tion at the Hungarian University of Agriculture and Life
Sciences (MATE) and kulturAktiv Association, bringing
together academic education, research, and participatory
practice. Rooted in the Living Lab methodology [22][23],
the project engages children, families, policymakers, and
landscape architecture students in a collaborative process
to co-create strategies that strengthen children’s connec-
tion to nature.

Local context
V4ac, a rapidly expanding city located on the left bank of
the Danube River at the base of Naszaly Mountain, is part
of the Budapest metropolitan region and has a popula-
tion of 34,040 residents [24]. Despite its urban infrastruc-
ture, the city retains a significant number of green spaces.
However, urbanization and shifting land-use patterns
pose challenges when it comes to preserving accessible
nature experiences for children. Areas that once provided
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GROUPS

AND ANALYSIS

PARTICIPANT EMETHODOLOGY i DATA COLLECTION

NARRATIVE INTERVIEWS
Captured children’s lived
experiences and emotional
connections to nature,

‘ Children, as primary users of
urban green spaces, provide

l.' direct insight into their

] ' perception, engagement,

Facilitators used storytelling
to prompt children’s nature
memories, expressed through
stories, drawings, or clay

CHILBREN‘ daily life. expression students documented and
.:ge';a::f:n : analyzed responses for themes

-one sth-grade class

STRUCTURED
QUESTIONNAIRE
Systematically captured
parental attitudes, green
space access, and barriers to

1

1

I

I

I

1

!

. children’s independent play,
PARENTS i revealing patterns in

I

I

1

1

1

I

1

1

1

‘ Parents and grandparents
shape children’s nature

l'l experiences through decisions
on play locations and

I I permitted interactions with
natural spaces.

+ 58 participants EDUCATION: AGE:
* parents or University 34 40-49 years 29
grandparents

High School 14

. 30-39 years 15
of children PhD 6

50-59 years 6

aged 7-14, Vocational school 2 60-69 years 5
distinct from the

o Primary School 2 70 or over 3
study participants

CADASTRAL SURVEY
Assessed the availability,
quality, and usabhility of nature
spaces in Véc, highlighting
structural and design factors
shaping children’s access and
interaction.

This approach bridged
experiential perspectives
with the physical realities

of the urban landscape.

Experts offer an analytical
perspective on green spaces,
assessing accessibility,
quality, and design

features that shape nature
engagement.

a—
S (]
[\

EXPERTS

- 20 participants

- BA landscape
architecture
students

rich nature interactions - such as orchards, informal play
areas, and green fields - have been transformed by con-
struction or repurposed, such as the development of a
large playground along the Danube that, while designed
for children, offers limited spontaneous nature engage-
ment. Thus, the alienation of children from nature, a
global phenomenon, is particularly challenging in Vac due
to the radical transformation of the landscape.

An iterative research process

The research evolved through an open, iterative
approach, shaped by community input and grounded
in real-world engagement. Rather than adhering to a
rigid framework, the project adapted dynamically to the
insights and needs emerging from local actors.

The process unfolded in four main phases, as shown
in Figure 1. This study focuses on the second phase,

1
1
1
1
1
1
and navigation of nature in i ensuring open-ended
1
1
1
1
1
1

decision-making and the
resultant impact on nature
experiences.

on place, actions, interactions,

1
I
|
|
1
I
|
;  modeling. Landscape architecture
I
1
1
|
: and natural elements.

. To examine adult influence

: on children’s nature access,

| we surveyed 120 parents,

: analyzing 58 responses from

) local residents with children

: aged 7—14. Data was gathered
,  through public interactions,

I online surveys, and community
| events, covering demographics,
1 play habits, generational

| comparisons, and parental

I attitudes.

1

|

Students surveyed all green
spaces over 4x4 meters,
evaluating accessibility, safety,
maintenance, biodiversity, and
play value. They analyzed usage
and improvement potential,
comparing findings with

the city’s green infrastructure
map to identify informal,
underutilized spaces.

examining children’s nature experiences in Vac to estab-
lish an empirically grounded basis for design strategies
aimed at enhancing urban landscapes and fostering
meaningful interactions with nature.

A social constructivist approach

for exploring children’s

nature experiences in Vac
Our study is grounded in social constructivist landscape
theory, which posits that landscapes are not just physical
environments but are shaped through social interactions,
cultural expectations, and institutional structures [25].
As children navigate their surroundings, their connection
to nature is influenced by family narratives, peer inter-
actions, educational settings, and the design of urban
spaces. We also draw on Moore and Young's [26] frame-
work - based on Hart's [27] concept of the “phenomenal
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<<Table 1: Mixed-method data collection framework for exploring

children’s connection to nature in Vac

Figure 2: Children’s representations of recent nature experiences

through clay
PHOTOS: HANNA SANTHA

landscape” - which posits that children’s experienced
environment emerges from the interplay of three inter-
dependent realms: the physiological-psychological (body
and mind), the sociological (interpersonal relations and
cultural values), and the physiographic (spaces, objects,
persons, and built natural environments). Recognizing
that these three driving forces are essential to foster-
ing nature experiences in urban settings, this simplified
model served as the basis for our methodology, integrat-
ing the perspectives of children, parents, and landscape
experts to inform both the study and the design of urban
landscapes.

The data collection was conducted during an intensive
fieldwork week in September 2024, in Véc, as part of the
third-year Bachelor’s curriculum at MATE. The research
team developed the data collection framework and tools,
which were then implemented by students under supervi-
sion. A mixed-method approach was employed to accom-
modate the specific characteristics of each participant
group, as shown in Table 1. While the use of different
methods limits direct comparability across datasets, it
enables a more nuanced understanding of the diverse
perspectives and experiences of children, parents, and
experts.

RESULTS

Children’s perspectives: embodied play in

small-scale urban green spaces
Children demonstrated a deeply personal and interactive
connection with nature, conceptualizing it on a small,
localized scale through specific, tangible elements tied to
their daily lives. Rather than identifying vast natural land-
scapes - such as forests or large parks - they associated
nature with small-scale environments that offer oppor-
tunities for sensory exploration and play (Figure 2). They

e as

referenced micro-spaces such as a bush used for hiding,

a bench for enjoying ice cream, a favorite spot along the
Danube for skipping stones, or a bridge over the Gom-
bos Creek for observing water flow and throwing sticks.
These spaces are not defined by their ecological signifi-
cance but by their affordances for action, agency, and per-
sonal meaning.

In children’s narrations, the small-scale natural ele-
ments and environments served as arenas for discovery,
connection, and play, fostering embodied experiences
and direct interaction with nature. This highlights that
children’s relationship with nature is inherently action-
driven. Activities like climbing trees, skipping stones,
or building dams highlight the importance of tactile and
immersive experiences in shaping their understanding of
the natural world. For children, nature is not an abstract
or distant concept but an integral part of their lived expe-
rience, something they shape and engage with dynami-
cally rather than a static backdrop to their activities.

Their suggestions for improving access to nature also
reflected this hands-on, tangible approach. One child pro-
posed planting fruit trees in playgrounds, allowing child-
ren to engage with nature through direct sensory expe-
riences like picking and eating fruit. These ideas under-
score the importance of designing everyday urban spaces
to support multisensory, hands-on interactions and affor-
dances for exploration and agency, thereby reinforcing
the need for child-centered approaches to urban nature
grounded in children’s own experiences and interactions.

Parents’ perspective: insisting on

structured, safe urban spaces
Our findings confirm that parents generally perceive a
growing disconnection between their children and nature.
A majority believe their children spend less time outdoors
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9

Enhance cleanliness and
upkeep of green spaces

Expand
environmental
education

Increase the
availability of
urban green

prog rams spaces

Improve maintenance
and management of
existing green areas

3

Enhance mobility infrastructure
for pedestrians and cyclists

: 14

Strengthen safety
measures in public
green spaces

compared to their own childhoods, a sentiment particu-
larly strong among those who themselves grew up in Vac.
They acknowledge that children enjoy outdoor play and
engaging with natural surroundings, and most claim that
they do not prefer playgrounds over natural environments
for outdoor activities.

However, despite this, parental choices and restric-
tions often limit children’'s engagement with nature.
When listing the places they visit with their children, it
became evident that they primarily frequent structured
spaces, such as playgrounds, rather than unregulated
natural environments. Convenience, safety, and oppor-
tunities for social interaction appear to be the driving
factors behind these decisions. In line with international
trends, most parents reported that they do not allow
their children to play unsupervised in natural spaces and
frequently restrict their independent mobility, such as
walking to school alone. These protective measures, often
motivated by safety concerns, curtail children’s opportuni-
ties for free exploration and autonomy in outdoor settings.

Parental restrictions not only influence how much
time children spend outdoors but also where they experi-
ence nature. A striking contrast to children’s perspectives

Develop additional
built infrastructure
for play and
recreation

is that parents do not perceive nature as an integrated
part of the everyday living environment. Instead, they
conceptualize nature on a broader, more abstract scale,
referring to locations such as “the forest” or “the park.”
This contrasts with children’s place-based, experiential
understanding, where nature is embedded in everyday life
through specific, tangible elements. For parents, nature is
event-like—something experienced through planned acti-
vities such as weekend excursions or hikes, rather than a
continuous, everyday interaction. This resource-depend-
ent perception may explain why many parents believe
strengthening children’s connection to nature should be
the responsibility of formal education. Many expressed
the view that schools and local governments should play
a more active role in organizing environmental programs,
indicating a preference for institutional interventions over
family-led nature experiences.

Parental suggestions for improving children’s connec-
tion to nature primarily focused on infrastructure-based
solutions, such as new playgrounds, sports fields,
improved maintenance, and additional safety features in
public parks, as well as educational programs (Figure 3).
While parents voiced concerns about the decline of green
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<<Figure 3: The word cloud displays parental suggestions for enhancing
children’s connection to nature. The words represent clusters derived from
freely provided responses, rather than direct quotes, and their sizes and
the accompanying numbers reflect the frequency with which respondents

mentioned each cluster

Figure 4: Excerpt from the cadastral survey: mapping and documentation
of green spaces in Southern Vac. The map highlights green spaces
identified by students, with accompanying photographs illustrating two

specific sites — B3 and B7
MAP: HENRIETTA SZABO AL'QUAIRAH,
PHOTOS: DORA NAGYOVA (LEFT), HANNA SANTHA (RIGHT)

spaces in Vac, only a small minority considered the poten-
tial for developing informal green spaces within the urban
fabric. This reveals a missed opportunity for more immedi-
ate, everyday nature experiences, suggesting that paren-
tal advocacy remains largely centered on structured,

built environments rather than informal, accessible green
spaces integrated into children’s daily routines.

Landscape experts’ perspectives:

addressing barriers and opportunities

in urban green spaces
The analysis conducted by landscape architecture stu-
dents revealed three key insights regarding the availabi-
lity, condition, and development potential of urban green
spaces in Vac.

First, the green-space cadaster highlighted a paradox:
while both data and public perception indicate that acces-
sible green spaces are shrinking, there remains substan-
tial untapped potential for integrating nature experiences
into the urban fabric (Figure 4). The study identified a
significant number of small, informal green spaces that do
not appear on the municipality’s official list of parks and
gardens, while also not featuring prominently in the men-
tal maps of parents and children. Despite their underuti-
lized status, these spaces hold significant potential due to
their proximity to children’s daily routes and their loca-
tion in areas lacking significant community green spaces.

However, the quality and maintenance of existing
green spaces emerged as a major barrier to their usability

for children’s play. While some highlighted green areas

- such as large sections of the Danube riverbank, which
attract visitors from across the city and beyond, or neigh-
borhood-scale green spaces like Munkacsy Park, a key
recreational area for local residents - are well-used and
appreciated, most green spaces lack adequate upkeep.
Student surveys indicated that the majority of green

areas were in poor condition, with few receiving sufficient
maintenance. In many cases, neglected vegetation, safety
concerns, and lack of infrastructure prevent children from
freely engaging with these spaces.

As a result, the development proposals formulated by
the expert teams primarily addressed qualitative improve-
ments, such as plant management, better maintenance
strategies, and improved accessibility to encourage more
active use. The emphasis was not merely on expanding
green space but on ensuring that existing areas support
children’s needs and afford meaningful interactions with
nature.

A further distinction emerged when comparing the
development proposals of different landscape architec-
ture teams. Out of the five teams conducting the green
space survey, two had the opportunity to gain direct
insights into children’s experiences of nature through
narrative interviews conducted in schools. Their pro-
posals differed significantly, as they incorporated design
elements directly supporting children’s play preferences.
Instead of general landscape improvements, they pro-
posed nature-based play features, such as climbing trees,
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constructing shelters and hideouts, and integrating a
water play area along Gombas Stream. This contrast
underscores the importance of integrating children’s
voices into the planning process: when experts engage
directly with children’s experiences, their design propo-
sals become more aligned with children’s actual needs
and interactions with nature.

CONCLUSION: BRIDGING

PERSPECTIVES ON CHILDREN'’S

NATURE EXPERIENCES
This study confirms that children have an inherent pre-
ference for being in nature, in line with biophilia the-
ory, which posits that humans have an innate tendency
to connect with the natural world [28]. Our findings
demonstrate that children actively desire engagement
with nature, not only as a passive setting but as a space
for exploration, autonomy, and risk-taking. This find-
ing supports the increasingly prevalent view that affor-
ding children greater independence in outdoor environ-
ments is essential for their development and well-being
[29]. However, while children express a strong affinity
for nature and a willingness to engage in unstructured,
adventurous play, their actual opportunities are shaped by
parental attitudes, societal norms, and the urban environ-
ment itself.

Parents play an important role in mediating children’s
nature experiences. Their preferences for structured,
safe, and institutionally managed spaces often conflict
with children’s desire for free and immersive interactions
with natural elements. This reflects a broader adult-
child disconnect in urban nature engagement [30], where
adults perceive nature as something distant or requiring
formal access, whereas children integrate it into their
everyday micro-experiences. Parental risk aversion and
restricted independent mobility - common trends glo-
bally [8][2g] - limit children’s ability to experience nature
in an autonomous way, despite their legal right and deve-
lopmental need to play and access to a safe and healthy
environment [31].

The cadastral survey revealed that the city harbors
numerous unused yet potentially valuable green spaces,
representing untapped opportunities for enhancing
children’s playful interactions with nature. This under-
scores experts’ responsibility to consider and harness
the full potential of the urban open space system - not
only to support children’s play but also to uphold their

rights to access these environments [2] [32]. Further, our
study highlights that when experts design without direct
interaction with children, their proposals often prioritize
general environmental improvements over interventions
that truly support children’s play and exploration. How-
ever, when professionals actively engage with children,
as seen in the teams conducting direct fieldwork with
young residents, their designs become more responsive to
children’s needs. This underscores the necessity of integ-
rating child participation into landscape and urban design
processes to ensure that public spaces genuinely cater to
their experiences.

Beyond its immediate insights, this research has laid
the foundations for the next phase of the Living Lab,
where we will collaboratively develop informal green
spaces with children. Moreover, our findings highlight
the need for further research on the state of children’s
connection to nature in Hungary, including the quality of
this relationship, intergenerational differences in nature
perception, and strategies for harmonizing these diverse
perspectives in landscape design. As cities continue to
evolve, ensuring that urban environments foster mean-
ingful, self-directed interactions with nature is not only a
design challenge but a societal imperative.
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ES A KAPCSOLODO JOGSZABALYT
KORNYEZET TAJTERHELHETOSEGI
MEGKOZELITESENEK ERTEKELESE
ASSESSMENT OF LANDSCAPE
CARRYING CAPACITY APPROACH IN
HUNGARIAN SPATIAL PLANS AND
RELATED LEGISLATIVE

ENVIRONMENT

BANHIDAI ANDRAS | VALANSZKI ISTVAN

ABSZTRAKT
A tajterhelhetdségi megkozelitésnek a jovoben integral-
tabbnak kell lennie az ember 4ltal kezelt rendszerekben
az emberi tevékenyég negativ hatasainak és a globalis/
lokalis folyamatok kiterjedése miatt. A teriileti tervezés
az egyik olyan teriilet, ahol potenciélisan fejleszthet&/fej-
lesztend6 a tajterhelhetéségi megkozelités alkalmazasa.
Kutatasunk célja, hogy feltarja a nagyléptékd tertilet-
rendezési tervek és a kapcsolddo jogszabalyi kérnyezet
esetében a tajterhelhet6ségi megkozelités mértékét. A
jogszabalyi kornyezetben a tdjterhelhet6ségi megkozeli-
tés kevéshé definidlt, az el6irasok pedig részlegesek, nem
terjednek ki az 0sszes sziikséges részteriiletre. A terii-
leti tervekhez kapcsolddo elemzések pedig f6leg statisz-
tikai, leiré vagy mennyiségi jellegiiek. Szdmos ponton
fejleszthetd azonban a tajterhelhetdségi megkozelités a
tervekben és a jogszabalyokban egyarant. A jogszabalyi

kornyezet fejleszthet6 a tajterhelhetéség fogalmi rend-
szerének beillesztésével, mennyiségiek mellett szten-
derdeken alapulé minéségi kovetelményekkel a terii-
leti tervezéshez kapcsol6dd dokumentaciot illeten,

a tajalkalmassag szempontu el6irdsok nagyobb foku
kidolgozottsagaval. A tertiileti tervek esetében javasolt
egy atfogdbb tajterhelhetségi alapmodszertan alkalma-
zdsa, amely a kornyezeti (természetes-épitett) elemeket
tarsadalom-gazdasagi mutatokkal egy integralt rend-
szerben értékeli, tobb mindségi mutatéd alkalmazasaval
és a folyamat alapu értékelés nagyobb aranyu kiterjesz-
tésével. Jelenleg a jogszabdlyi kornyezet valtozasa, ami a
leginkabb befolyasolja a tajterhelhet6ségi megkozelités
jov6beli megjelenését.

Kulcsszavak: tdjterhelhetdség, tertileti tervezés,
jogszabdly, Magyarorszdg ©
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ABSTRACT
It is vital to better integrate the landscape carrying capac-
ity approach into human managed systems because of the
growing negative impacts of human activities and global/
local processes. One potential integration area is the spa-
tial planning system. The aim of this paper is to explore
the prevalence of landscape carrying capacity approach
in the selected legislative environment of spatial plan-
ning, and larger scale spatial plans. The evaluation was
based on a system of targeted questions. The landscape
carrying capacity approach appears in partly defined and
partly focused regulations in the legislative environment.
In the case of large scale spatial plans, the evaluations
of the landscape carrying capacity approach are mainly
based on statistic, descriptive and quantitative assess-
ments. However, several development points of landscape
carrying capacity were identified in the case of large scale
spatial plans and the related legislative environment.
The legal environment can be improved by integrating a
conceptual framework for landscape capacity, applica-
tion of standards-based quality requirements for spatial
planning documents, in addition to quantitative ones, and
more elaborate specification of guidelines related to land-
scape potential. For spatial plans, it is proposed to apply a
more comprehensive general methodology for landscape
capacity assessment, which integrates natural and built
elements of the environment with socio-economic indica-
tors, using more qualitative indicators and extending pro-
cess-based assessment further. Currently, the changing
of the legislative environment is likely to have the largest
impact on the manifestation of landscape carrying capac-
ity approach in the near future.

Keywords: landscape carrying capacity, spatial planning,
legislation, Hungary

INTRODUCTION

Spatial planning is a high level planning type, and its pro-
cess is a multi-step, well-structured, conscious activity [1].
The “products” of spatial planning are spatial plans which
are comprehensive or thematic plans on different scales
(settlement, county, region, country). The Hungarian spa-
tial plans’ content, quality, planning process, and respon-
sibilities are regulated by the legislative environment.

In the context of sustainability and landscape scale,
the landscape carrying capacity (hereinafter LCC) should
be mentioned. LCC is the degree of landscape change
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that can be undergone by the landscape without irrevers-
ible degradation of its quality [2, 3]. Landscape sensitiv-
ity, landscape load and landscape suitability are the main
topics of LCC. Landscape loads are the anthropogenic and
natural impacts [4] while sensitivity refers to the robust-
ness of the landscape [3]. Land use suitability analysis can
identify areas in the landscape that correspond to future/
planned land uses [5]. We argue that landscape suitability
analysis (based on resource limitation and land proper-
ties) provides a wider base for spatial planning process. In
the framework of LCC, landscape sensitivity/load/suitabil-
ity evaluation-based planning methods have high rele-
vance in the spatial planning process.

Among other things, climate change, other global
impacts, local environmental pollution, highly concen-
trated pollution and unequal land use structures have
profound influences on socio-economic and environmental
systems. The international trends and legislation should be
mentioned here from the Hungarian perspective. In the EU,
several strategies are in force (e.g. the European Landscape
Convention, the European Green Deal and the EU Biodiver-
sity Strategy for 2030), all of which aim to achieve sustain-
ability with regard to various fields such as the economy,
legislation, landscape protection and society [6-8].

For these reasons, the landscape carrying capacity
approach (hereinafter LCCap) must be more integrated in
the high-level legislative environment and spatial plans,
as well as at lower levels (settlements, districts, build-
ings and their surroundings). However, the first step is to
become acquainted with the present state of LCCap. In
this context, this paper aims to explore the prevalence of
LCCap in the selected legislative environments of spa-
tial planning and higher level spatial plans. If all topics of
landscape sensitivity/load/suitability/carrying capacity
and all landscape elements (topography, water, soil, plants
and animals, built up elements, air) are simultaneously
present in the documents/legislation, it will suggest that
LCCap is widely represented.

MATERIAL AND METHODS
In this study we have had to focus the examination by cri-
teria, because of the breadth of the topic. Figure 1 shows
the Flowchart of the evaluation process.

Firstly, the study focused on legislation in force at

the time of writing (October 2024) related to high level
spatial planning, meaning regulations that are compul-
sory for stakeholders (planners, municipalities, economic
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Figure 1: Flowchart of the evaluation process

organisations, etc.), as well as content requirements for
spatial planning process and spatial plans. To select the
relevant laws and decrees, we used the Electronic Spatial
and Urban Planning Support System (hereinafter called
E-TER - the Hungarian acronym) legislation database [g].
E-TER is a central platform for spatial planning processes
in Hungary. Five laws and decrees were selected. These
laws and decrees are publicly accessible on the National
Legislation Database (hereinafter NJt - the Hungarian
acronym) online platform [10]:

» Act CXXXIX of 2018 on the Hungarian National Spatial
Plan and its priority regions [11]

 Government Decree 218/2009 (6 October) on content
requirements for spatial development concepts, spa-
tial development programmes and spatial plan, as well
as the detailed rules for their integration, elaboration,
consultation, adoption and publication [12]

* Decree g/2019 (14 June) MvM of the Minister of the
Prime Minister’s Office on supplementary rules on the
preparation and application of spatial plans [13]

+ Government Decree 2/2005 (11 January) on the envi-
ronmental assessment of certain plans and pro-
grammes [14]

+ Act CII of 2023 on Spatial Development [15]

The evaluation of this legislation is based on targeted
questions with a focus on LCCap:

+ Is the LCC directly named/defined in the law/decree?

« Are landscape sensitivity/load/suitability named (as
parts of LCC) in the law/decree?

« Are definitions/concepts/topics named linked to the
LCC in the law/decree?

« Are regulations for landscape elements (water, nature
and wildlife, built elements, air, soil, topography) in
the law/decree?

- How detailed the regulations of the LCC?

+ What are the requirements for stakeholders in the
LCCap in the law/decree?

+ What are the requirements for the planning process in
the LCCap?

- What are the requirements for the contents of spatial
plans in the LCCap?

« Is any standard/method linked to LCC named/detailed
in the law/decree?

Secondly, the Government Decree 218/2009 (6 October)
has regulations governing the publishing of spatial plans,

but does not have regulations governing the publishing of
preliminary documentation. This research focused - as a
key criteria - on completely publicly available (on free-of-
charge webpages that are universally open access) prelim-
inary documentation and/or environmental assessment of
spatial plans in force (October 2024) at the national and
county levels. This documentation has to contain those
evaluations which are the basis for the final spatial plan.
Therefore, the examination of these documentations was
the focus with regard to LCCap. The two highest levels
have been examined because this documentation covers
the highest areas in a multi-approached system and partly
defines the main directions of urban planning. The mul-
ti-approached substantiated assessments, documentation
and legal acceptance of these plans are crucial to Hunga-
ry’s future processes. It should be noted that there are sev-
eral types of spatial plans and spatial development plans
[14, 15]. However, this study focuses only on the aforemen-
tioned spatial plans. Therefore, the preliminary documen-
tation and/or environmental assessment of National Spa-
tial Plan and 1g County Spatial Plans were examined. The
town/city level was not examined in this study. In the case
of the National Spatial Plan we had to take under assess-
ment the preliminary documentation and environmental
assessment and Natura2ooo impact assessment of the
National Spatial Plan in force between 2013 and 2018. The
preliminary documentation and environmental assess-
ment of the National Spatial Plan in force from 2018 was
not publicly available. The laws and decrees governing
spatial planning defined several regulations for the con-
tents of spatial planning. Therefore, we also examined the
preliminary documentation and/or environmental assess-
ment of spatial plans with regard to LCCap. The evaluation
method was also based on targeted questions:

« Is there direct LCC evaluation?

« Is there any evaluation of landscape sensitivity/load/
suitability?

« Is there any evaluation type linked to the LCC?

« Is there any evaluation of landscape elements (water,
nature and wildlife, built elements, air, soil, topogra-
phy)?

+ What type of evaluation methods were used?

+ What databases were used for evaluation?

« Is there a landscape-process-based evaluation
method?

« How detailed are the used evaluations and how
detailed are their conclusions?
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Criteria 1: Plan have to be high Criteria 1: The documentation have to

scale plan be related to any evaluation of
Criteria 2: Plan have to be spatial plan landscape
Criteria 3: Plan have to be in force Criteria 2: The documentation have to
(October 2024) be related (directly/indirectly) to the
LCCap

Selection of plans to be Selection of the documents of
assessed plans to be assessed
Step 1: Selection of the elements
of the assessment

Selection of the Laws and . The spatial plans (scales: country,
Decrees to be assessed éq county) and legislative environment
- of spatial plans are the selected

‘ elements to be assessed

Criteria 1: The Law/Decree have to be
related to the high scale spatial
planning
Criteria 2: The Law/Decree have to be
in force (October 2024)

Criteria 1: The evaluation method have to be |
suitable for the text content analysis

Evaluation by targeted questions Step 2: Selection of the evaluation
method

Critera 1: The aspect have to be
related to the LCCap

‘ LCC definition, LCC topics,
qualitative elements, quantitative
elements, data, method, detailing

Step 3: Selection of the aspects of
the assessment

Criteria 1: Evaluation system have to be
replicable

Criteria 2: Evaluation system have to be
focused

Step 4: Developing of the
evaluation system

Content evaluation of spatial plans’ preliminary Content evaluation of Laws/Decrees:

documentation or environmental assessment: - LCC's direct appearance
- direct LCC evaluation - Landscape sensitivity/load/suitability’s
- evaluation of landscape sensitivity/load/suitability direct appearance
- evaluation methods - Definitions/concepts/topics of framework of LCC
- evaluation of landscape elements - Regulation of landscape elements
- used databases - Detailing of regulations of LCC
- Requirements for stakeholders
- Requirements for planning process
- Requirements for spatial plans’content
- Standards and methods

A 2 2

Step 5: Assessment of the selected spatial plans’ preliminary documentation and/or environmental assessment;
and assessment of the legislative environment (Laws/Decrees) related to the spatial planning

- evaluation of landscape processes
- detailing of the evaluation




MAGYARORSZAGI TERULETI TERVEK ES A KAPCSOLODO JOGSZABALYI KORNYEZET TAJTERHELHETOSEGI MEGKOZELITESENEK ERTEKELESE
ASSESSMENT OF LANDSCAPE CARRYING CAPACITY APPROACH IN HUNGARIAN SPATIAL PLANS AND RELATED LEGISLATIVE ENVIRONMENT

The assessed documentation of the National Spatial Plan
and County Spatial Plan was publicly downloadable from
the official County homepages [17-28].

RESULTS
In the case of the legislative environment related to spatial
planning, it was concluded that LCCap appears in differ-
ent levels in the laws and decrees. Table 1 summarises the
results of the evaluation of the selected laws and decrees.
Firstly, in the laws and decrees there are no definitions
of LCC or landscape sensitivity/load/suitability. LCC and
landscape load are directly referenced in Government
Decree 218/2009 (6 October) as a mandatory assessment
element of the spatial plans. Moreover, LCC is named as
environmental carrying capacity and load in the Govern-
ment Decree 2/2005 (11 January) (as mandatory assess-
ment element of environmental assessment) and Act CII
of 2023 (as an aim and task of spatial planning). The lar-
gest number of LCCap-related rules and regulations are
set out in Government Decree 2/2005 (11 January) and
Act CXXXIX of 2018. However, in the case of Government
Decree 2/2005 (11 January) these rules are about only par-
ticular content elements in the environmental assessment
of spatial plans. In the case of Act CXXXIX of 2018, these
regulations chiefly take the form of bans of some types of
activities or qualitative limits on given human activities
related to a given land use type. Moreover, it is also true
in the case of Decree g/2019 (14 June) MvM of the Minis-
ter of the Prime Minister’s Office. Landscape suitability is
absolutely not directly mentioned in the laws and decrees,
except in one case. The ‘zone of suitable areas for affores-
tation’ is the only direct regulation area/point which is
related to the topic of landscape suitability.

In the case of preliminary documentation and/or
environmental assessment for county spatial plans, we
established that not all of these are publicly available. We
found preliminary documentation and/or environmental
assessment of the county spatial plan for eight counties,
while those for eleven counties were not publicly avail-
able. Table 2 summarises the results of the evaluation of
the listed spatial plans. Five environmental assessments
of county spatial plans were publicly available. These doc-
uments may have particular relevance to LCCap. However,
in case of four counties (Csongrad-Csanad, Bacs-Kiskun,
Békés, Zala) dedicated LCC assessment was found in the
preliminary documentation. Preliminary documentation
for the Bacs-Kiskun county spatial plan contains the most

detailed LCC assessment. The assessment method was
based on landscape sensitivity and load evaluation, and
was conducted by assessing the zonal area covered by the
spatial plan, as well as infrastructure elements and land
use types. Moreover, weighting was used for certain area
assessment elements. The other three LCC assessments
were less detailed or only referred in passing to the envi-
ronmental assessment. Generally, the six publicly availa-
ble environmental assessments were detailed and evalu-
ated the human activities, land uses, landscape elements,
socio-economic factors and consistency with higher-level
strategies. However, the environmental assessments dif-
fered to a significant degree in terms of how they qualify
certain elements. The assessments were highly based on
descriptive data analysis or area extension (quantitative)
analysis. Moreover, the assessment of change was also
based on a simpler scoring and descriptive method.

Finally, the National Spatial Plan in force between
2013-2018 stipulated that not also dedicated LCC assess-
ment but also environmental assessment were to be
made. The LCC assessment based on an area-based eval-
uation of zones’ extent, land use extension and infra-
structure. Moreover, the environmental assessment also
evaluated several landscape sensitivity and load factors
by means of a simpler or more comprehensive system
(change analysis, scenario based analysis, trend analysis
etc). The evaluations were based on several data types
and data sources.

DISCUSSION AND CONCLUSIONS

Firstly, the LCCap appears to differing degrees, in terms
of both quantity and quality, in different laws and decrees
concerning spatial planning. The topic/content and objec-
tives of the particular law or decree also exert significant
influence. However, several points can be identified as
potential development opportunities for LCCap in the
legislative environment. These include the introduction
of definition of LCC, landscape sensitivity/load/suitabil-
ity, and the regulatory integration of minimum obligatory
standards or methodological processes, as well as the
integration of the applicable database range, data provid-
ers, and qualitative regulations within the framework of
LCCap linked to given human activities. Eventually, regu-
lations related to landscape suitability must also become
increasingly integrated.

Secondly, in the case of the preliminary documenta-
tion for large-scale spatial planning, the basic method for
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Table 1: Summarising the results of the assessment of the spatial

planning legislative environment
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Act CXXXIX of 2018 Government Decree 9/2019 Government Act CII of 2023
Decree 218/2009 (14 June) MVM of Decree 2/
(6 October) the Minister of Prime 2005. (11 January)
Minister’s Office

Is LCC directly named/ no no no no no
defined in the law/decree?
Are landscape sensitivity/ no once as mandatory no no no
load/suitability named element of some
(as parts of LCC) in the law/ types of spatial
decree? plans' preliminary

documentation
Are definitions/concepts/ yes yes yes yes yes
topics named linked to the
LCC in the law/decree?
Are regualtions for yes yes yes yes no

landscape elements
(water, nature and wildlife,
built elements, air, soil,
topography) in the law/
decree?

How detailed the
regulations of LCC?

defining of zones of
high scaled spatial
plans and several
regulations of
banning or limiting of
human activity

among other things
listing and detailing of
mandatory elements
of preliminary
documentation and
documentation of
several types os
spatial plans

defining of additional
zones of spatial plans
and some regulations
of banning or limiting
of human activity

listing and detailing of
mandatory elements
of environmental
assessment
documentation of
spatial plans; listing
of organisations

of environment
protection

no regulations of LCC

What are the requirements
for stakeholders in the
LCCap in the law/decree?

generally compliance
with the regulations
by everyone

compliance with
mandatory elements
of documentation
of spatial plans by
planners

generally compliance
with the regulations
by everyone

compliance with
mandatory elements
of documentation
of spatial plans'
environmental
assessment by
planners and
organisations

of environment
protection

general task and
responsibility
regulations for the
organisations and
stakeholders of
spatial planning

What are the requirements aspects for the mandatory aspects for the regulations for a pair of aims and
for planning process in the planning regulations for planning deciding the tasks of spatial
LCCap? the phases of significance of planning and spatial
spatial planning the expected development
process (preliminary environmental impact
documentation
and environmental
assessment)
What are the requirements mandatory and mandatory and additonal zones and mandatory and there are no

for spatial plans’ contents
in the LCCap?

additonal zones and
elements of high
scaled spatial plans

additonal elements of
whole documentation
of spatial plans

elements of high
scaled spatial plans

additonal elements of
whole documentation
of environmental
assessment

regulations for spatial
plans

Is named/detailed any
standard/method linked to
LCC in the law/decree?

no

no

no

no

no
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Table 2: Summarising of results of the assessment of high-level spatial
plans of Hungary

31

Spatial plan's area Hungary Bacs-Kiskun County Békés County Zala County Csongréad-Csanad Spatial plan's area Fejér County Hajdd-Bihar County Tolna County Vas County
County

Found document types preliminary preliminary preliminary preliminary preliminary Found document types preliminary preliminary environmental preliminary
documentation; documentation; documentation; documentation; documentation; documentation documentation assessment documentation
environmental environmental environmental environmental environmental
assessment; assessment assessment assessment assessment
Natura2000 impact
assessment

Is there direct LCC yes yes yes yes yes Is there direct LCC no no no no

evaluation? evaluation?

Is there any evaluation of yes yes yes yes yes Is there any evaluation of no no no no

landscape sensitivity/load/ landscape sensitivity/load/

suitability? suitability?

Is there any evaluation yes yes yes yes yes Is there any evaluation yes yes yes yes

type linked to the LCC? type linked to the LCC?

Is there any evaluation yes yes yes yes yes Is there any evaluation yes yes yes yes

of landscape elements of landscape elements

(water, nature and wildlife, (water, nature and wildlife,

built elements, air, soil, built elements, air, soil,

topography)? topography)?

What type of evaluation LCC assessment LCC assessment LCC assessment LCC assessment LCC assessment What type of evaluation environmental environmental environmental environmental

methods were used? by sensitivity and by sensitivity and by (less detailed) by (less detailed) by (less detailed) methods were used? assessment assessment assessment assessment
load assessment; load assessment; summarising method; summarising method descriptive method; by statistical, by statistical, by statistical, by statistical,
environmental environmental environmental environmental quantitative, quantitative, quantitative, quantitative,
assessment assessment assessment assessment less qualitative, less qualitative, less qualitative, less qualitative,
by statistical, by statistical, by statistical, by statistical, descriptive methods descriptive methods descriptive methods descriptive methods
quantitative, quantitative, quantitative, quantitative,

less qualitative,
descriptive methods

less qualitative,
descriptive methods

less qualitative,
descriptive methods

less qualitative,
descriptive methods

What databases were used
for evaluation?

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

What databases were used
for evaluation?

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

statistical and
other spatial plans/
strategies, central
registers, country
or county own

databases databases databases databases databases databases databases databases databases
Is there a landscape- yes yes yes yes yes Is there a landscape- yes yes yes yes
process based evaluation process based evaluation
method? method?
How detailed are the more detailed more detailed more detailed more detailed more detailed How detailed are the less detailed less detailed more detailed less detailed
evaluations used, and how evaluations / evaluations / evaluations / evaluations / evaluations / evaluations used, and how evaluations / evaluations / evaluations / evaluations /
detailed their conclusions? conclusions conclusions conclusions conclusions conclusions detailed their conclusions? conclusions conclusions conclusions conclusions

LCC assessment must be further developed. The basic
assessment elements such as area extension of zones of
spatial planning and land use should be supported by
qualitative evaluation elements and weighting. In the case
of environmental assessments, more weighting and quali-
tative evaluations should also be integrated. Furthermore,
a potential development opportunity is process-based
evaluation. A few remote-sensing-based evaluations

were included in the environmental assessments. How-
ever, these assessments have only provided a “snapshot”
of the landscape. A time-series, remote-sensing-based

evaluation can support not only the qualitative assess-
ments but also process-based assessments. It should also
be mentioned that planning guidance for the assessment
of LCC in spatial plans was developed in 2003 by Hun-
garian experts [29]. However, it is overdue an update,
because the databases, methods and possibilities of LCC
have broadened significantly in the last 20 years.

Finally, the changing legislative environment should
also be mentioned. The county spatial plans will be in
force until 30 June 2027. After this date, the county spa-
tial plans will be deleted from the Hungarian spatial plan

system [16]. The justification formulated only technical
reasons, and the county scale will integrated with the
national scale [16]. Moreover, all of county spatial plan-
ning regulations will be progressively phased out from
the related legislative environment [16]. Therefore, the
National Spatial Plan will also perform the role currently
played by counties [16]. However, several questions arise
at this point. Will every spatial plan change request/pro-
posal - higher than the municipal level - have a different
spatial planning process? Will these processes require
any LCCap evaluation? What will provide the spatial

planning transition between the National Spatial Plan and
urban spatial plans? How will the counties’ special spatial
properties be managed? Whose responsibility will it be to
manage the whole planning process or particular plan-
ning needs that arise? It is also worth asking why not all
such documents are publicly accessible to anyone (only
the final spatial plan), including the entire documentation
of the National Spatial Plan currently in force (2018-) and
documents for several counties?

In summary, the LCCap does not appear uniformly
in high-level Hungarian spatial plans and in the related
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legislative environment. Several regulations focus only
on bans on certain human activities, or on descriptive or
quantitative elements of spatial plans. The preliminary
LCCap evaluations of spatial plans is largely based on
statistical, descriptive or quantitative assessments sup-
ported by simpler evaluation methods. However, LCCap
can be strengthened by several development points in
the spatial planning process, methods, evaluations and
legislative environment. The manifestation of LCCap

is plastic in the present, fluid legislative environment
around spatial planning.

The strengthening of LCCap may have particular rel-
evance not only in terms of local processes but also in
terms of international trends [6-8]. Eventually, we sug-
gest the expansion of the legislative environment with an
LCC-centred definition system, and qualitative regulations
- alongside quantitative and required content - based on
samples/standards, more integration of landscape suit-
ability, and consistent enforcement. Partly based on an
earlier suggestion, in the case of spatial plans we suggest
the development and application of a basic LCC method
(based on international methods), an expansion of qual-
itative evaluations and process-based evaluations, while
keeping spatial plans of all scale within the area scale
pyramid. ©
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ABSZTRAKT
Napjaink egyik egyre inkabb kiemelked6 feladata a viz-
készletek megérzése, a vizvisszatartds megvaldsitasa,
amelynek az Europai Unié altal elfogadott természet-
helyreallitasi rendelet is keretet szab. Magyarorszag
teriiletének mintegy harmada a folydszabalyozasokat
megeldzéen idészakosan vagy rendszeresen vizjarta terii-
let volt. A XVIII-XIX. szdzadi &rmentesitési munkalatok
eredményeként megindult egyrészt a szarazodas folya-
mata, masrészt a belvizképz&dés jelensége, amely nap-
jainkban az orszag sikvidéki, mivelt teriiletének mint-
egy Bo%-at érinti valamilyen mértékben. A belviz - bar
id6északosan jelentkezik egy adott tajrészletben - meg-
hatarozé ckolégiai szerepe mellett kiemelked? tajképi
hatdssal is bir. Kutatasunk f6 célja a belvizjarta teriiletek
értékalapu megkozelitésével azok tajkarakterformald,
valamint tajképi szerepének azonositasa és elemzése. Tér-
informatikai mddszerek alkalmazasaval dsszevetettiik a
magyarorszagi orszagos tajkarakter-kutatas eredménye-
ként sziiletett tajkarakter-tipusok adatbazisat a belviz-
jarta tertiletek adatallomanyaval, illetve kiilon elemeztiik
a két kategdria 6sszefiiggéseit belvizelontési gyakori-
sagok szerint is. Az eredmények aldtdmasztasa érdeké-
ben elemeztiik a belvizjarta teriiletek és a tajképvédelmi
ovezet teriiletének atfedését is. Eredményeink alapjan
megallapithatd, hogy a belvizjarta tertiletek tajkaraktert
befolyasolg, illetve tajképformalo szerepe meghatarozo és
szamadatokkal alatdmaszthato. A belvizi elontés noveli a
t4j mozaikossagat, valtozatossagat - kiilondsen homogén

agrartajakban -, ami hozzajarul a biodiverzitas novelésé-
hez is. Az elemzések soran csoportositottuk a tajkarak-
ter-tipusokat a vizbefolyasoltsdguk mértéke szerint, igy
elkiilonitettiik, hogy a vizdominans, vizbefolyasolt vagy
vizhatastdl fiiggetlen tajkarakterti teriiletek miként viszo-
nyulnak a belvizjarta teriiletekhez. Az eredmények azt
mutatjak, hogy a belvizi elontéssel érintett teriiletek tobb
mint 6tode (21,36%-a) vizdomindns, illetve vizbefolyasolt
tajkarakter-tipusba kertilt besorolésra. Kévetkezéskép-
pen a belvizi érintettség Ugy is szerepet jatszott a tajka-
rakter-tipusba sorolds soran, hogy nem volt indikator a
tajkarakter-tipusok kijelolésénél. A belvizjarta teriiletek
jellemz6 tajkarakterbeli besorolasa tekintetében megal-
lapithatd, hogy elsésorban a homogén, szant, illetve gye-
pek altal meghatarozott agrardominéns tajakon jelentke-
zik magasabb ardnyban. Mivel a belviz elsésorban lokalis
szinten, kisebb foltokban jelentkezé id6szakos vizkészlet,
a taji szintl hatasai kevésbhé hangsulyosan jelentkeznek,
azonban nem elhanyagolhaté ezen tertiletek tajkép- és taj-
karakterformald szerepe regiondlis léptékben sem.

Kulesszavak: belviz, tdjkarakter, tdjképvédelmi tertilet,
tdjvédelem

BEVEZETES, CELOK
Napjaink egyik legfontosabb és leginkabb meghata-
rozo feladata a vizkészletek meg6rzése, a vizvisszatartas
jelent6ségének hangstlyozasa, valamint megvaldsitasa.
Az Eur6pai Unio altal elfogadott természet-helyreallitasi
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ABSTRACT
An increasingly important mission nowadays is to con-
serve water resources and implement water reten-
tion measures, as also set out in the nature restoration
regulation adopted by the European Union. Approxi-
mately one third of Hungary's territory was periodically
or regularly waterlogged before river regulation. As a
result of the flood management works of the 18" and 19"
centuries, the process of drying out and the phenome-
non of excess surface water flooding began. Today, this
affects about 60% of the country’s cultivated flatland,
to a greater or lesser extent. Excess surface water may
occur periodically within a given area and plays a major
ecological role, with a significant impact on the land-
scape. The main objective of our research is to identify
and analyse the role of areas exposed to excess surface
water inundation in shaping landscape character with
a value-based approach. Using geospatial methods, we
compared the database of landscape character areas
in Hungarian national landscape character research
with the excess surface water areas dataset, and sepa-
rately analysed the correlations between the two catego-
ries according to the frequency of excess surface water
inundation. To confirm these results, we also analysed
the overlap between the areas exposed to excess sur-
face water inundation and landscape scenery protection
areas. Our results show that the role of areas exposed
to excess surface water inundation in influencing land-
scape character and shaping the landscape is decisive
and can be supported by figures. Excess surface water
increases landscape diversity, especially in homogene-
ous agricultural landscapes, and also helps enhance
biodiversity. Our analyses grouped landscape character
types according to their degree of hydrological influ-
ence, thus we distinguished how water-dominant or
water-influenced landscape character areas or landscape
character areas not influenced by water relate to areas
exposed to excess surface water inundation. The results
show that more than a fifth (21.36%) of the areas exposed
to excess surface water were classified as either water-
dominant or water-influenced landscape character areas.
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Consequently, excess surface water played a role in the
classification of landscape character types, without being
an indicator for landscape character area designation. In
terms of the typical landscape character classification of
areas exposed to excess surface water inundation, it can
be concluded that it is mainly found in higher propor-
tions in homogeneous agriculture-dominant landscapes
defined by arable land and grassland. As excess surface
water is mainly a water resource that periodically forms
at local level, its landscape-level impacts are less pro-
nounced, but its role in shaping the landscape and land-
scape character of these areas on a regional scale cannot
be ignored.

Keywords: excess surface water, landscape character,
landscape scenery protection area, landscape protection

INTRODUCTION, OBJECTIVES
One of today’s most important and defining challenges
is to conserve water resources, to emphasise the impor-
tance of water retention and to implement measures to
achieve this. The aim of the European Union's Nature
Restoration Law is to increase the proportion of agricul-
tural areas with high biodiversity landscape elements,
which can be achieved in part through areas exposed
to excess surface water inundation within a landscape
dominated by arable land [1]. In addition to having
an outstanding ecological value, waterlogged areas,
whether permanent or temporary, also have a landscape-
enhancing role. In Hungary, the specific periodically-
occurring water resource, excess surface water, which
emerged following the river regulation of the 18" and 1g"
centuries, generates land use conflicts in many aspects.
About 60% of Hungary's flatland is at risk of excess sur-
face water inundation [2, 4]. Although it threatens agri-
cultural production, the occurrence of excess surface
water may also have a value-adding effect from an ecolo-
gical and landscape viewpoint within a highly homoge-
neous landscape dominated by arable land. Nevertheless,
the value-centred approach of excess surface water, its
landscape effects and its role in landscape character have
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Belvizelontési gyakorisag Belvizelontés relativ
kategéria szama /

Number of excess Relative frequency of
surface water inundation excess surface water
frequency category inundation

Kategéria megnevezése /
gyakorisaganak mértéke/  Name of category

1-es kategoria / Category 1 <0,05/<0.05

nincs, vagy alacsony mérték( a belvizeldntés / no or low amount of excess surface water inundation

2-es kategdria / Category 2 0,05-0,10/0.05-0.10

kismérték{ belvizelontés / low amount of excess surface water inundation

3-as kategdria / Category 3 011-0,20/0.11-0.20

atlagos mérték( belvizelontés / average amount of excess surface water inundation

k-es kategéria / Category 4 >0,20/>0.20

magas fokd belvizeldntés / high amount of excess surface water inundation

rendelet értelmében novelni kell a magas biologiai sokfé-
leséggel rendelkez6 tajképi elemeket magukban foglalo
mezOgazdasagi teriiletek aradnyat, amely cél elérése rész-
ben a belvizjarta teriileteken keresztiil is megvaldsithaté
egy jellemzdéen szantédominans tajban [1]. A vizjarta terii-
letek - akéar allandd, akar iddszakos jellegliek - amellett,
hogy kiemelked6 6kolodgiai értékkel rendelkeznek, taj-
képi szempontbol is értéknoveld, tajgazdagitd szereptiek.
Magyarorszag teriiletén a XVIII-XIX. szazadi folyoszabalyo-
zasokat kovetden kialakult, sajatos, idészakosan jelent-
kezo vizkészlet, a belviz, szamos tekintetben tajhasznalati
konfliktusokat general. Magyarorszag sikvidéki teriilete-
inek mintegy 60%-at veszélyezteti a belvizi elontés |2, 4].
A belviz kialakuldsa amellett, hogy veszélyezteti a mez6-
gazdasagi termesztést, 6kologiai és tajképi szemponthdl
értékteremto hatasu is lehet egy erdsen homogén, agrar-
dominans tajban. Ennek ellenére a belvizek értékkodzpontu
megkozelitésével, tajképi hatasaival, tajkarakterben betol-
tott szerepével nem foglalkoztak mas szerzok [12], ezért
jelen kutatds célja feltarni, hogy a belvizjarta teriileteken
a viz iddszakos felszini megjelenése miként és milyen mér-
tékben befolyasolja a taj karakterét.

Kutatasunk aktualitdsat tamasztja ala tovabba az is,
hogy nemrégiben késziilt el az orszag tajkarakter alapu
tipizalasa [3], amelyet elemzéseinkhez felhasznalunk.
Jelen cikkiink fékusza a belvizjarta teriiletek tajkarak-
terformald szerepének azonositasara irdanyul, amellyel
elsédleges célunk ezen teriiletek értékességi mutatoja-
nak megalapozasa, amellyel a mezégazdaségi teriileteken
el6segithetd a bioldgiai diverzitasnovelés. A téma fontos-
sdgat az is indokolja, hogy a belvizjarta tertiletek jelentds
része - kiillonosképp a torténetileg belvizjarta teriiletek -
kivaloan alkalmas lehet a természet-helyreallitasi rende-
let alapjan restauracios teriiletként torténd kijelolésre.

ANYAG ES MODSZER
A belvizjarta teriiletek [5] tajképi jelentéségének értel-
mezéséhez, ezaltal tajkarakterformalo szerepének meg-
hatarozasahoz az Orszagos Viziigyi Féigazgatdsag altal
résziinkre bocsatott belvizelontési gyakorisag térkép
adatbazisat [4], valamint az orszagos Tajkarakter-kutatas

eredménytérképét [3] hasznaltuk fel. Az alkalmazott mdd-
szertan - hasonl6an a kordbban a banyatavak tajkarakter-
ben betoltott szerepének meghatarozasahoz alkalmazott
maodszeriinkhoz [13] - térinformatikai elemzéseken alapul.
A magyarorszagi tdjkarakter-hierarchia egyik legrészle-
tesebb foltrendszerét, a tajkarakter-tipusokat vetettiik
Ossze a belvizelontéssel érintett teriiletekkel, és hata-
roztuk meg a belvizjarta teriileteken beliil a kiill6nb6z6
tajkarakter-tipusokhoz sorolt teriiletek aranyat. A kapott
eredményeket ezutan 0sszehasonlitottuk a tajkarakter-
tipusok orszagos teriileti aranyaval.

Mindezek mellett, illetve korabbi kutatasainkat [6, 12]
kiegészitve a tajképvédelmi teriilet 6vezetével is 6sszeve-
tettiik a belvizjarta teriiletek adatbazisat. Ennek alapjat
a Magyarorszdg és egyes kiemelt térségeinek teriiletrende-
z6si tervérdl szolo 2018. évi CXXXIX. térvény 3. mellékletét
képez6 tajképvédelmi teriilet Gvezete [7] jelentette. Els6-
ként a belvizjarta teriiletekkel vetettiik 6ssze, majd azon
beliil elemeztiik a belvizelontési gyakorisag kategoriai
szerint is. Az elemzéseket orszagos léptékben, a belviz-
jarta tertiletekkel érintett sikvidéki teriiletekre végeztiik
el. Eredményeinket térképes, tablazatos és diagramos
formaban is bemutatjuk. A térinformatikai elemzéseket
ArcGis 10.4 szoftver segitségével készitettiik.

Az alkalmazott belvizelontési gyakorisag kategoridkat
[4, 8, o] az 1. tablazat foglalja Gssze.

Kutatasunk soran a belvizjarta teriileteken iddszako-
san megjelend viz tajkarakterformalé szerepét hataroztuk
meg az orszagos Tajkarakter-kutatas [3] eredményeire
tdmaszkodva.

A Tajkarakter-kutatas egyik els6dleges célja volt meg-
hatarozni hazank jellemz6 tajkarakter egységeit. A vizfe-
luletek - akar id¢szakosak, akar allandoak - kiemelkedd
tajképi szereppel rendelkeznek, és meghatarozzak a taj
karakterét. A tajkarakter-tipusok lehataroldsa soran ezért
meghatérozé szerepet jatszottak a NOSZTEP és a Corine
allomanyokban lévé vizboritotta, vizdominans teriiletek,
valamint a vizudlis interpretécid soran azonositott vizjarta
tertiletek.

Az orszagos tajkarakter-lehatarolds szamos egy-
ségre bontja Magyarorszag teriiletét karakterformalo
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1. tablazat/Table 1: Belvizeldntési gyakorisag kategoriak a belvizeldntés
relativ gyakorisdgdnak mértéke alapjan a Palfai-féle osztélyozas szerint /
Categories of excess surface water inundation frequency based on relative
frequency of occurrence according to the Pdlfai classification

not been analysed by other authors [12], so the aim of this
research is to explore how and to what extent the peri-
odic presence of water in excess surface water-affected
areas influences landscape character.

Our research is made even more topical by the recent
completion of a landscape character-based typology of
the country [3], which we use for our analysis. The focus
of this research is to identify the role of areas exposed
to excess surface water inundation in shaping land-
scape character, with the primary aim of establishing a
value indicator for these areas to promote biodiversity
enhancement in agricultural areas. The importance of this
research is also justified by the fact that a significant por-
tion of areas affected by excess surface water, particularly
areas historically inundated by excess surface water, may
potentially be designated as restoration areas under the
EU’s Nature Restoration Law.

MATERIAL AND METHODS

To interpret the landscape significance of the areas
exposed to excess surface water inundation [5], and thus
to define their role in shaping the landscape character, we
used the excess surface water frequency map database
provided by the General Directorate of Water Manage-
ment [4] and the results map of the National Landscape
Character Research [3]. The methodology used is based
on geospatial analyses, similar to our previous method for
determining the role of mining ponds within landscape
character [13]. We used one of the most detailed patch
systems of the Hungarian landscape character hierar-
chy, landscape character type, which we compared with
the areas exposed to excess surface water inundation.
We then determined the distribution of areas classified
into different landscape character types within the areas
exposed to excess surface water. Thereafter, the results
were compared with the national distribution of land-
scape character areas.

In addition and complementing our previous research
[6, 12], we also compared the excess surface water data-
base with landscapes sensitive to visual impacts. This
was based on the zone of landscape scenery protection
areas [7], which are set out in Annex 3 to Act CXXXIX of
2018 on the Spatial Planning Plan of Hungary and Certain
Priority Regions of Hungary.

First, we compared these with the areas exposed to
excess surface water inundation and then conducted an
analysis by category of excess surface water inundation

frequency. The analyses were carried out on a national
scale for the flatland areas affected by excess surface
water. Our results are also presented in map, table and
chart formats. Geospatial analyses were carried out using
ArcGis 10.4 software.

The categories of excess surface water inundation fre-
quency used [4, 8, 9] are summarised in Table 1.

In our research, we determined the role of periodi-
cally occurring water on areas exposed to excess surface
water inundation in shaping the landscape character
based on the results of the National Landscape Character
Research [3].

One of the primary aims of the Landscape Character
Research was to identify the typical landscape character
units of Hungary. Water surfaces, either temporary or per-
manent, play a prominent role in shaping the landscape
and defining its character. Therefore, the water-covered,
water-dominant areas from the so-called Ecosystem Map
of Hungary and the Corine Land Cover database, as well
as the waterlogged areas identified through visual inter-
pretation, played a key role in determining landscape
character areas.

The determination of national landscape character
divides the territory of Hungary into a number of units
based on its character-forming features and characte-
ristics. It distinguishes a total of 49 landscape character
types within five main categories. Of the 49 landscape
character types, 34.69% (17 of them) are water-dominant
or water-influenced [15], covering 17.63% of the country’s
total area [3].

RESULTS
A comparison of the databases used in the research
showed that a significant portion of the areas exposed
to excess surface water inundation (about 94.21%) can
be classified into the following 13 landscape character
types in Hungary. For the majority, the distribution of the
given landscape character type within the areas affected
by excess surface water exceeds the national reference
value (Figure 1).

A further 5.79% of the areas exposed to excess sur-
face water inundation is affected by other landscape
character types with a prevalence of less than 1%. It is
worth mentioning that 44 of the 49 landscape character
types defined in Hungary are affected by excess surface
water, indicating that the landscape character classifica-
tion of flatland areas is quite fragmented and shows that
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Jelentdsebb részaranyu tajkarakter-tipusok megoszlasa a belvizjarta tertileteken

beliil/Distribution of major landscape character types within areas exposed to excess

surface water inundation

vizdominans mozaikos siksagi taj/Water-dominant mosaic-
like flat landscape l 0,99%

telepiilési tdj siksagon/Settlement-dominant, flat landscape l
117%

erdédominans, mozaikos siksagi tdj/Forest-dominant, mosaic-
like flat landscape l 1,39%

valtozatos felszinboritasu folyotéj artérperemi
teleptilésekkel/Diverse riverscape with riverside settlements . 2.03%

erdé-vizdominans folyotaj/Water- and forest-dominant

riverscape . 2,19%

gyepdominans, mozaikos siksagi taj/Grassland-dominant,
mosaic-like flat landscape

szanté-gyep-vizmozaikos siksagi taj/
Arable land, grassland and water mosaic-like flat landscape - 3,20%

erdd- agrarmozaikos siksagi taj/Forest and agricultural
mosaic-like flat landscape - 37%

szantédomindans, mozaikos siksagi téj, gyep- és

erddfoltokkal/Arable land-dominant, mosaic-like flat
landscape with grassland and forest patches - .46%

gyepes, mozaikos siksagi tdj, vizek jelentds

eléfordulasdval/Grassland-dominant mosaic-like flat —
9,39%

landscape with significant water bodies

valtozatos felszinboritasu siksagi taj/Diverse flat landscape

szantédominans, mozaikos siksagi taj/Arable land-dominant,
mosaic-like flat landscape _
szantédominéns, homogén siksagi taj/Arable land-dominant,
homogenous flat landscape

0% 10%

1. bra/Figure 1: A jelent8sebb
részaranyd téjkarakter-tipusok
megoszldsa a belvizjarta terile-
teken beliil / Distribution of major
landscape character types within
areas exposed to excess surface
water inundation

»>2, tablazat/Table 2: Belviz-
jarta terlleteken 0,9%-ot megha-
ladé terileti arannyal el6fordulé
tajkarakter-tipusok és megoszla-
suk / Landscape character types
and their distribution within areas
exposed to excess surface water
inundation exceeding 0.9%

11,86%

12,39%

20% 30% 40%

Megoszlas Magyarorszag teljes tertiletén/Distribution within the total area of Hungary (%)

m Megoszlas belvizjarta teriileteken/Distribution within areas exposed to excess surface water inundation (%)

sajatossagai és adottsagai alapjan, és dsszesen 49 tajka-
rakter-tipust kiilonboztet meg 6t f6tipuson beliil. A negy-
venkilenc tajkarakter-tipus 34,69%-a (17 db) vizdominans,
illetve vizbefoly4solt [15], amely az orszag Gsszteriiletének
17,63%-4t érinti [3] .

EREDMENYEK

A kutatéas soran felhasznalt adatbazisok dsszevetésének
eredményeként megallapitottuk, hogy a belvizelontéssel
érintett teriiletek jelentds része (mintegy 94,21%-a) az
alabbi tizenharom féle tajkarakter-tipushoz sorolhatd
Magyarorszag teriiletén. Tobbségiiknél az adott tajkarak-
ter-tipus belvizjarta teriileteken beliili aranya meghaladja
az orszagos referenciaértéket (1. 4bra).

A belvizjarta teriiletek tovabbi 5,79%-at 1% alatti el6-
fordulasi gyakorisaggal érintik mas tajkarakter-tipusok.
Erdemes kiemelni, hogy az orszag 49 tajkarakter-tipusabol

44 db esetében megjelenik a belvizi érintettség, ami arra
utal, hogy a sikvidéki teriileteken meglehetdsen tagolt a
tajkarakter-besorolas, illetve jol szemlélteti, hogy a belvizi
elontés a sikvidéki teriiletek jelent6s hanyadat érinti vala-
milyen mértékben.

A fenti adatokbdl lathato, hogy alapvetéen a szantodo-
mindns, illetve gyepdomindans, valamint szanté és gyep
mozaikos tajkarakter-tipusok hatarozzak meg a belviz-
jarta teriileteket (2. tdblazat). Az adatok alapjan tipikus
belvizes tajkarakter-tipusként azonositottuk a ,szantédo-
minans, homogén siksagi t4j”, a ,szantédominans, moza-
ikos siksagi t4j”, a ,valtozatos felszinboritasu siksagi taj”,
illetve a ,gyepes, mozaikos siksagi taj, vizek jelentds el6-
fordulasaval” megnevezést tajkarakter-tipusokat.

A tajkarakter-tipusokat a felszini viz meghatarozo
szerepe alapjan (vizbefolyasolt [16] /vizdominans [17] és
viz hatéasa alatt nem 4ll6 [18]) csoportokra bontottuk, és

4D 76, 34—47.(2025)

39

Ssz./ Tajkarakter-tipus / Megoszlas Megoszlas Viz- Homogenitas/ Domborzat /
Nr. Landscape character type belvizjarta Magyarorszag dominancia/  Type of Relief
teriileteken/ teljes teriiletén/ = Water- homogeneity
Distribution Distribution dominance
within areas within the
exposed to excess total area of szerinti besorolas / Classification by
surface water Hungary (%)
inundation (%)
21 Szantédomindns, homogén siksagi taj / Arable 38,80 21,72 nem/ homogén / siksag /
land-dominant, homogenous flat landscape not relevant homogenous flatland
23 Szantédominans, mozaikos siksagi taj / Arable 12,39 8,57 nem/ mozaikos / siksag /
land-dominant, mosaic-like flat landscape not relevant mosaic flatland
41 Véltozatos felszinboritast siksagi taj / Diverse 11,86 7,18 nem/ mozaikos / siksag /
flat landscape not relevant mosaic flatlond
19 Gyepes, mozaikos stksagi taj, vizek jelentds 9,39 2,73 vizhefolyasolt/ ~ mozaikos / siksag /
eléfordulasaval / Grassland-dominant, mosaic-like water- mosaic flatland
flat landscape with significant water bodlies influenced
24 Széntédomindns, mozaikos skségi taj, gyep- és bbb 1,32 nem/ mozaikos / siksag /
erdéfoltokkal / Arable land-dominant, mosaic-like not relevant mosaic flatland
flat landscape with grassland and forest patches
5 Erd6-agrarmozaikos sikségi téj / Forest and 3,72 340 nem/ mozaikos / siksag /
agricultural mosaic-like flat landscape not relevant mosaic flatlond
20 Szanté-gyep-vizmozaikos siksagi taj / Arable land, 3,20 1,17 vizbefolydsolt/ ~ mozaikos / siksag /
grassland and water mosaic-like flat landscape water- mosaic flatland
influenced
18 Gyepdomindns, mozaikos siksagi taj / Grassland- 2,62 1,20 nem/ mozaikos / siksag /
dominant, mosaic-like flat landscape not relevant mosaic flatlond
6 Erd6-vizdomindns foly6taj / Water- and forest- 2,19 154 vizbefolydsolt/ ~ nem/ nem / not
dominant riverscape water- not relevant relevant
influenced
39 Véltozatos felszinboritdst foly6taj artérperemi 2,03 144 vizbefolyasolt/  mozaikos / nem / not
telepilésekkel / Diverse riverscape with riverside water- mosaic relevant
settlements influenced
12 Erdédominans, mozaikos siksagi taj / 1,39 2,57 nem/ mozaikos / siksag /
Forest-dominant, mosaic-like flat landscape not relevant mosaic flatland
37 Telepiilési taj siksagon / Settlement-dominant, 1,17 1,61 nem/ nem/ siksag /
flat landscape not relevant not relevant flatlond
bk Vizdominans mozaikos stksagi téj / Water- 0,99 0,90 vizbefolyasolt/ =~ mozaikos / siksag /
dominant, mosaic-like flat landscape water- mosaic flatland
influenced
Vizdominans, vizhefolyasolt tajkaraktertipusha 21,36 17,63
sorolt terliletek Gsszesen / Total distribution of
water-dominant and water-influenced landscape
character areas
Nem vizdominans, vizbefolyasolt téjka- 78,64 82,37

raktertipusba sorolt teriiletek Gsszesen / Total
distribution of water-independent landscape
character areas

Megjegyzés: A tablézatban az 0,9%-ot elérd tdjkarakter-tipusok szerepelnek / Notification: The table shows landscape character types that account for at least 0.9%.

Referenciaértékek / Reference value:

Magyarorszag tertlete / Total area of Hungary: 93,026 km?

Belvizjérta tertiletek orszagos kiterjedése / Total extent of areas exposed to excess surface water
inundation: 15,396.37 km?
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Belvizelontési gyakorisag és tajkarakter-tipus kozotti dsszefliggések/Correlation between the
frequency of excess surface water inundation and landscape character type
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m Egyéb/Other
m Viltozatos felszinboritasu siksagi taj/Diverse flat landscape

m Szantddominans, mozaikos siksagi taj, gyep- és erddfoltokkal/Arable land-dominant, mosaic-like flat landscape with grassland and forest patches

Szantédomindns, mozaikos siksagi taj/Arable land-dominant, mosaic-like flat landscape

m Szantédominans, homogén siksagi taj/Arable land-dominant, homogenous flat landscape

m Gyepes, mozaikos siksagi taj, vizek jelentds el6forduldsaval/Grassland-dominant mosaic-like flat landscape with significant water bodies

m Erdé-agrarmozaikos siksagi tdj/Forest and agricultural mosaic-like flat landscape

kiilon elemeztiik, hogy e kategoéridk mutatnak-e szignifi-
kans kiilonbséget a belvizjarta teriileteken beliil. A bel-
vizjarta tertiiletek 7,37%-a vizdomindns tajkarakter-tipusu
teriileten, 13,99%-a vizbefolyasolt tajkarakter-tipusu
tertileten talalhato. A belvizjarta teriiletek fennmarado
78,64%-4nak tajkarakter-tipus szerinti lehataroldsa nem
mutat Osszefliggést az adott t4j vizbefolyasoltsagaval.

Elemeztiik tovabba azt is, hogy a belvizjarta teriiletek
milyen mértékben esnek homogén, illetve mozaikos jel-
legti tajkarakter-tipusokba (2. tablazat). Az eredmények
alapjan jellemz6en szantédominans karakterti homogén
tipusok hatarozzak meg a belvizjarta teriileteket (56,09%),
mig a ,szantd-gyep-vizmozaikos siksagi taj” csak a bel-
vizjarta tertiiletek 3,2%-a esetében jellemz6. A gyepek és
erddk altal dominalt és befolyasolt tajkarakter-tipusa
teriiletek esetében a homogén (gyep-, illetve erdédomi-
nans) tajkarakter-tipusokba a belvizjarta teriiletek 14,77%-
a, mig mozaikos (gyep-, valamint erd6mozaikos) tajkarak-
ter-tipusokba 7,29%-uk esik. Az erdés karaktert teriiletek
vonatkozasaban elhanyagolhato a belviz jelenléte. (2. tab-
lazat, 1. 4bra)

Elemeztiik azt is, hogy domborzat szempontjabol
milyen jellegtiek a belvizjarta teriiletek 4ltal érintett

tajkarakter-tipusok. A domborzat szerinti besorolést az
adott tajkarakter-tipus jellege, megnevezése alapjan (sik-
sagi, dombsagi, egyéb) hataroztuk meg, kiilon adatbazist
nem hasznaltunk a kategorizalas soran. Az eredmények
egyértelmiien tiikkrozik, hogy a belviz sikvidéki karakterti
teriileteken meghatarozo: 93,33%-0s, mig a vegyes, ese-
tenként dombsagi teriiletekkel hatarolt, illetve volgyekkel
szabdalt siksagi tdjak mindossze a belvizjarta teriiletek
0,62%-4n jelentkeznek. Folyo-, illetve tavi tajak 5,18%-ban,
a vizparti jellegli tdjkarakter-tipusok pedig csupéan 0,43%-
ban fordulnak el6.

A kutatdsunk soran belvizelontési gyakorisag
(1. tablazat) szerint is elemeztiik a belvizjarta teriiletek és
a tajkarakter-tipusok kozotti 6sszefiiggéseket. (2. 4bra)

Ezek alapjan megallapithatd, hogy a ,szantédominans,
homogén siksagi t4j” tajkarakter-tipust érinti leginkabb
a belvizzel torténo elontés: minden belvizelontési gyako-
risagi kategéridban ez a tipus a legmagasabb részaranyu.
(2. 4bra)

Masodik legjellemzébb tajkarakter-tipus minden bel-
vizelontési gyakorisag kategéridban - atlagosan 13-11%-0s
értékkel - a ,szantédomindns, mozaikos siksagi taj”. Erde-
mes megfigyelni, hogy mind a ,szdntédominéns, homogén
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2. dbra/Figure 2: Tajkarakter-tipusok és a belvizjarta teriiletek kdzotti
kapcsolat elemzése belvizelontési gyakorisdg kategéridk szerint
csoportositva / Analysis of the correlation between landscape character
types and the areas exposed to excess surface water inundation, categorised

by the frequency of excess surface water inundation

a significant proportion of flatland areas are affected to
some extent by excess surface water.

The results show that the landscape character types
dominated by arable land, grassland or a mosaic of
the two are the main ones defining the areas affected
by excess surface water (Table 2). Based on the data,
we identified the landscape character types of ‘arable
land-dominant, homogenous flat landscape’, ‘arable
land-dominant, mosaic-like flat landscape’, ‘diverse flat
landscape’ and ‘grassland-dominant, mosaic-like flat land-
scape with significant water bodies’ as the typical types
affected by excess surface water.

Landscape character types were divided into groups
based on the degree of hydrological influence (water-
influenced [16] /water-dominant [17] and water-
independent [18]), and analysed separately to see if these
categories show significant differences within areas
exposed to excess surface water inundation. 7.37% of
the areas affected by excess surface water are located
in water-dominant landscape character areas and 13.99%
in water-influenced landscape character areas. The
remaining 78.64% of the areas exposed to excess surface
water inundation are not associated with the hydrological
influence of landscape character types.

We also analysed the extent to which the areas
affected by excess surface water fall into homogeneous
and mosaic-like landscape character types (Table 2).
The results show that homogeneous, arable land-domi-
nant character types typically define the areas exposed to
excess surface water inundation (56.09%), while “arable
land, grassland and water mosaic-like flat landscape” is
typical for only 3.2% of these areas. For the landscape
character types dominated and influenced by grassland
and forest, 14.77% of the areas affected by excess sur-
face water fall into the homogeneous (grassland- and
forest-dominant) landscape character types, while 7.29%
fall into the mosaic-like (grassland- and forest-mosaic)
landscape character types. The presence of excess surface
water is negligible for forest-dominant landscape charac-
ter areas. (Table 2, Figure 1)

We also analysed the relief character of the land-
scape character areas affected by excess surface water.
The classification of relief was determined by the type
and the name of the landscape character (lowland, hilly
area, other), and we did not use a specific database for
the categorisation. The results clearly show that excess
surface water is dominant in areas with a flatland

character: 93.33% belongs to this type, while diverse
landscape types with mixed, sometimes hilly, or valley-
divided flatland landscapes occur in only 0.62% of areas
affected by excess surface water. River and lake-domi-
nated landscapes occur in 5.18% and riparian landscape
types in only 0.43% of areas exposed to excess surface
water inundation.

In our research, we also looked at the correlation
between the frequency of excess surface water inundation
(Table 1) and the landscape character types within areas
affected by excess surface water (Figure 2).

These show that the landscape character type “arable-
land dominant, homogeneous flat landscape” is the most
affected by excess surface water inundation: it has the
highest proportion of areas exposed to excess surface
water inundation among the frequency categories ana-
lysed (Figure 2).

The second most common landscape character type in
all frequency categories of excess surface water inunda-
tion, with an average of 13-11%, is “arable land-dominant,
mosaic-like flat landscape”. It is noteworthy that the pro-
portion of both the “arable land-dominant, homogeneous
flat landscape” and “arable land-dominant, mosaic-like
flat landscape” types increases with the falling frequency
of excess surface water inundation.

For landscapes classified as “diverse flat landscape”,
an inverse proportion can also be observed as regards the
frequency of excess surface water inundation. The higher
the inundation frequency, the lower the proportion of
the area characterised by this landscape character type.
While in areas with frequency category 1 of excess surface
water inundation, the proportion of the “diverse flat land-
scape” type is almost 13%, in areas with frequency cate-
gory 4, it is 7.75%.

It is worth highlighting the “grassland-dominant,
mosaic-like flat landscape with significant water bodies”
type, whose proportion increases with inundation fre-
quency. In other words, the higher frequency of excess
surface water inundation played a greater role in deter-
mining the landscape character type, so we can observe a
direct proportionality between this landscape character
type and the frequency of excess surface water inunda-
tion. While only 3.32% of the areas with frequency cate-
gory 1 of excess surface water inundation fall into the
“grassland-dominant, mosaic-like flat landscape with sig-
nificant water bodies” type, 24.66% of the areas with fre-
quency category 4 fall into this character type.
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Jelmagyarazat/Legend

I Belvizjarta teriilet/Area exposed to excess surface water inundation
[] Orszaghatér/Border of Hungary

= Vizfolyas, Balaton/Watercourse, Lake Balaton

siksagi taj”, mind a ,szdntddominans, mozaikos siksagi
taj” tjkarakter-tipus aranya novekszik a belvizelontési
gyakorisag csokkenésével.

A ,valtozatos felszinboritasu sikséagi taj” tajkarakter-
tipusba sorolt tajak esetén is forditott ardnyossag figyel-
het6 meg a belvizelontés gyakorisaga kapcsan. Minél gya-
koribb az elontés mértéke, anndl kisebb ardnyban jellemzi
a teriiletet a nevezett tajkarakter-tipus. Mig az 1-es belviz-
elontési gyakorisagu teriileteken kozel 13%-0s, a 4-es bel-
vizelontési gyakorisagu teriileteken 7,75%-0s a ,valtozatos
felszinboritasu siksagi taj” tajkarakter-tipus aranya.

Erdemes kiemelni a ,gyepes, mozaikos siksagi t4j,
vizek jelent6s eléfordulasaval” tajkarakter-tipust, amely-
nek részaranya az elontés gyakorisaganak emelkedésével
novekszik. Azaz a gyakrabban megjelend belviz nagyobb
mértékben hatdrozta meg a tajkarakter-tipusba sorolést,
tehat egyenes aranyossag figyelhet6 meg ezen tajkarak-
ter-tipus és a belvizelontési gyakorisag mértéke kozott.
Mig az 1-es belvizelontési gyakorisagu tertiletek mind-
Ossze 3,32%-a, addig a 4-es belvizelontési gyakorisagi
tertiletek 24,66 %-os kiterjedésti része tartozik a ,gyepes,
mozaikos siksagi taj, vizek jelentds el6fordulasaval” elne-
vezésli tajkarakter-tipusba.
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Az eredmények arra is utalnak, hogy a belvizelontési
gyakorisag mértékének emelkedése mozaikos szerkeze-
tet ad a tajnak.

Az eredmények azt mutatjak, hogy a belviz - id6sza-
kos jellegéb6l adéddan - csak csekély mértékben
befolyasolta a magyarorszagi tajkarakter besorolast.
Azaz a belvizjarta tertileteken beliil viszonylag alacsony
(21,36%) a vizbefolyasolt, illetve vizdominans tajkarak-
ter-tipusokba sorolt teriiletek aranya, ami azonban az
orszagos referenciaértékhez (az orszag teriiletének
17,63%-a tartozik vizdominas, vizbefolyasolt teriiletek
kozé) viszonyitva magasabb értéket jelent. Ez az arany
arra utal, hogy bar nem volt 6ndll¢ indikator a belviz
jelenléte az orszagos tajkarakter-tipusok lehatéarolasa és
meghatarozasa soran, azonban azaltal, hogy egy adott
tajrészlet "vizes” karakterét meghatarozza, megallapit-
hatd, hogy kozvetetten mégis befolyasolta a tajkarak-
ter-tipusba sorolast.

A 3. dbran lathaté a vizdominans, vizbefolyasolt tajka-
rakter-tipusu teriiletek és a belvizjarta teriiletek elhe-
lyezkedésének osszefliggése. ElsGsorban az alfoldi terii-
leteken, a Hortobagy, a Fels6-Tisza vidéke, a Kiskunsag
belvizjarta tertiletein, valamint a Duna-menti belvizjarta
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<<3, abra/Figure 3: Tajkarakter-tipusok és a belvizjarta teriiletek /
Landscape character areas and the areas exposed to excess surface water

inundation

SAJAT SZERKESZTES, ALAPTERKEP: ORSZAGOS TAJKARAKTER-TIPUSOK, AGRARMINISZTERIUM,
2019.,2021. / OWN EDITING, DATABASE: NATIONAL LANDSCAPE CHARACTER RESEARCH, MINISTRY

OF AGRICULTURE, 2019, 2021.

1. fot6/Picture 1: Belvizeldntés a Raba-alsé belvizvédelmi szakasz
terliletén / Excess surface water inundation in the “Lower Rdba flood

protection area”
VARGA DALMA, 2024.01.27.

2. fotd/Picture 2: Balvinyosi-csatorna, amely belvizelvezet6 csatorna-
ként funkcional Vésztd térségében / The Bdlvdnyosi canal, which functions

as a drainage canal near Vésztd
VARGA DALMA, 2020.10.24.

The results also suggest that the increase within the
frequency of excess surface water inundation gives the
landscape a mosaic pattern.

The results show that, due to its periodic nature,
excess surface water had only a minor impact on the
landscape character classification of Hungary. Namely,
the proportion of areas classified as water-influenced or
water-dominant within areas exposed to excess surface
water inundation is relatively low (21.36%), but higher
than the national reference value (17.63% of the coun-
try’s territory is classified as water-dominant or water-in-
fluenced). This proportion nevertheless suggests that,
although excess surface water was not an independent
indicator in defining national landscape character types,
by defining its “wet” character, its presence within the
landscape may have had an indirect influence on land-
scape characterisation.

Figure 3 shows the correlation between the location
of water-dominant and water-influenced landscape char-
acter areas and areas affected by excess surface water.
The overlap between the water-dominant and water-
influenced landscape character areas and the areas
exposed to excess surface water inundation is mainly

found in the flatland areas of Hortobagy, the Upper Tisza,
Kiskunsag and along the River Danube.

The results and the interpretation of spatial distribu-
tion show that areas affected by excess surface water
typically play a dominant role in shaping landscape
character at the local level. This is partly due to the peri-
odic character of excess surface water inundation.

Its role in shaping character at the local level is also
supported by the fact that areas exposed to excess sur-
face water inundation are parcel-sized arable areas, and
are not present within large, continuous, landscape-scale
patches (Photo 1). In addition, among the local land-
scape character-shaping roles of excess surface water,
we should highlight that excess surface water can influ-
ence or even limit the development of built-up areas and
grey infrastructure networks, particularly in areas where
excess surface water inundation is frequent or where his-
torically excess surface water inundated areas [11] have
occurred. In areas where excess surface water inunda-
tion is frequent and high, it can have a restrictive effect
on development. The resulting lack of development will
affect the character of the area’s landscape. This effect
can be interpreted in a positive way, since by limiting the
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terliletek esetében allapithaté meg atfedés a vizdominéans,
vizbefolyésolt tajkarakter-tipusokkal.

Az eredmények és a teriileti elhelyezkedés értelme-
zése azt mutatja, hogy a belvizjarta teriileteknek jel-
lemzden lokalis szinten van meghatarozo szerepe a taj
karakterének formalasadban. Mindez részben a belviz
id6szakos jellegébdl eredeztethetd.

Helyi szint(i karakterformald szerepét tdmasztja alé az
is, hogy a belvizjarta teriiletek szant6foldi parcella mére-
tiek, nagy, egybefiigg6, tajléptéki foltokban nem jellemzé
a jelenlétiik. (1. fotd) Emellett a belviz lokalis tajkarak-
terformald jellemzéi esetében ki kell emelni a beépitése-
ket és a sziirke infrastruktura halézat kiépitését befolya-
sold vagy éppen korlatozo jellegét, ami azon teriileteken
jelentkezik kiemelten, ahol a belvizelontés kialakuladsa
gyakori, illetve ahol torténetileg belvizjarta tertiletek [11]
fordulnak el6. Azokon a teriileteken, ahol a belvizi elon-
tés gyakorta és nagy mértékben eléfordul, a beépitésekre
korlatozdé hatassal lehet. Az ebbdl adddo beépitetlenség
az adott tertlet, illetve t4j, tajrészlet karakterét befolya-
solja. Ez a hatds pozitivan értelmezhetd, mivel a beépitett
tertilet terjeszkedését egy adott teriileten korlatozva a
belviz indirekt médon hozzajarul a taj kialakult szerkeze-
tének megorzéséhez.

A belvizjarta tertiletek tajkarakterformalo szerepé-
nek feltarasa érdekében elemeztiik tovabba azt is, hogy
azok milyen ardnyban fednek &t a tdjképvédelmi teriilet
ovezetével [14]. Az eredményeket a 4. dbra szemlélteti bel-
vizelontési gyakorisag kategoridk szerint csoportositva.
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Tajképvédelmi teriilet 6vezetével az orszag teljes teriileté-
nek mintegy 44,33%-a, mig az orszag belvizjarta teriiletei-
nek mintegy 38,37%-a érintett. Amennyiben a két sikvi-
déki nagytajra (Alfold és Kisalfold) [19] lesziikitve értel-
mezziik az eredményeket, akkor megallapithatd, hogy
mind az Alfold, mind a Kisalfold esetében magasabb a
tajképvédelmi teriilet 6vezetével érintett belvizjarta terii-
letek kiterjedése, mint az adott sikvidéki nagytaj tajkép-
védelmi 6vezettel valo érintettségének mértéke. (5. abra)
Mindez azt bizonyitja, hogy a belviz, mint id6szakosan
megjelend vizfeliilet, pozitiv hatast gyakorol egy adott
teriilet tajképi adottsagaira.

A belvizjarta teriiletek tajképvédelmi dvezettel vald
atfedésének értelmezése soran is feltartuk az egyes
belvizelontési gyakorisag kategoridk szerinti kiilénboz6-
ségeket, amely alapjan az aldbbi tendencia fogalmazhatd
meg: minél gyakrabban jellemz6 egy adott teriileten a
belvizi elontés, annal magasabb ardnyban esik a tajkép-
védelmi teriilet 6vezetébe is. Mindez pedig alatamasztja a
belvizjarta tertiletek tajképvédelmi szempontu jelentdsé-
gét, amely egyben megalapozza azok tajkarakterformalé
sajatossagat és esztétikai értékét is.

OSSZEGZES
Kutatasunk f6 célja a belvizjarta teriiletek tajkarakterfor-
malo szerepének azonositasa volt. Az eredmények alapjan
kijelenthet6, hogy mivel szamottevd ardnyban vizdomi-
nans, illetve vizbefolyasolt tajkarakter-tipusokba sorol-
tak a belvizi elontéssel érintett teriileteket (21,36%), ebb6l
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4. abra/Figure 4: Tajképvédelmi teriilettel érintett belvizjérta terliletek
megoszlasa [12] / The distribution of areas exposed to excess surface water
inundation under landscape scenery protection areas [12]

expansion of built-up areas in a given area, excess surface
water indirectly helps to preserve the established land-
scape pattern.

To explore the role of areas exposed to excess sur-
face water inundation in shaping landscape character,
we also analysed the proportion of the area affected by
excess surface water overlapping the zone of landscape
scenery protection area [14]. The results are illustrated
in Figure 4, grouped by excess surface water inundation
frequency categories. Landscape scenery protection areas
cover about 44.33% of the total area of Hungary, while the
proportion of areas exposed to excess surface water inun-
dation is about 38.37%. If the results are restricted to the
two large flatland areas (Great Plain and Little Plain) [19],
it can be seen that both the Great Plain and the Little
Plain have a greater proportion of areas affected by excess
surface water covered by landscapes sensitive to visual
impacts than the overall extent of landscape scenery pro-
tection area within each flatland category (Figure 5). This
demonstrates that excess surface water, as a periodic
type of water, has a positive impact on the landscape
character of a given area.

The interpretation of the overlap of areas affected by
excess surface water inundation with landscapes sensitive
to visual impacts also revealed differences according to the
categories of excess surface water inundation frequency,
highlighting the following trend: the more frequent the
excess surface water inundation in a given area, the higher
the proportion of the area that falls within landscapes sen-
sitive to visual impacts. This confirms the importance of
areas exposed to excess surface water inundation with a
visual approach to landscape protection, which also sup-
ports their landscape character and aesthetic value.

DISCUSSION
The main aim of our research was to identify the land-
scape-shaping role of areas exposed to excess surface
water inundation. Based on the results, since a significant
proportion of the areas affected by excess surface water
were classified as water-dominant or water-influenced
(21.36%), we can conclude that although it was not an

indicator, excess surface water played a role in the classi-
fication of landscape character types. A comparison with
the national reference values suggests that the classi-
fication of areas exposed to excess surface water inun-
dation into landscape character types was influenced

by the periodic presence of water. Although the over-
whelming majority (59.59%) of areas affected by excess
surface water have a landscape character that is in some
way agricultural-dominant or agricultural cultivation-
influenced, they also play a role in shaping the land-
scape character of waterlogged, water-dominant areas.
We declared that as the frequency of excess surface
water inundation increases, the greater the influence
this water type has on landscape character. The greater
the frequency of excess surface water inundation in a
given area, the greater the extent (proportion of area) of
water-influenced, water-dominant landscape character
types that occur in that area. There is also a correlation
between the frequency of excess surface water inundation
and landscape diversity.

Although excess surface water is a periodically occur-
ring water type, its ecological and aesthetic value can
be demonstrated. The drainage channels (Photo 2) that
run through these areas, often accompanied by vegeta-
tion strips, are also characteristic features of these land-
scapes.

Overall, the role of excess surface water in in-
fluencing and shaping landscape character can be quan-
tified both in terms of the zone of landscape scenery pro-
tection areas and the distribution of landscape character
types. The results suggest that excess surface water inun-
dation increases landscape diversity, especially in homo-
geneous agricultural landscapes. The landscape and bio-
logical diversity of these areas can be further enhanced
by adaptive land use and cultivation in areas exposed to
excess surface water inundation. ®
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kovetkeztethetiink arra, hogy bar nem volt indikator, de
mégis szerepet jatszott a tajkarakter-tipusba sorolas soran
a belvizi érintettség. Az orszagos referenciaértékekkel
tortént dsszevetés alapjan kijelenthetd, hogy a belvizjarta
tertiletek tajkarakter-tipusba sorolasat befolyasolta a viz
id6északos jelenléte. Bar dont6 tobbségében (59,59%) a bel-
vizjarta tertiletek valamilyen agrardomindans, illetve agrar
miivelés altal befolyasolt karaktert teriileten jelentkez-
nek, azonban szerepet jatszanak a vizbefolyasolt, vizdomi-
nans teriiletek tajkarakterének formaldsaban is. Megal-
lapitottuk, hogy a belvizelontés gyakorisaganak noveke-
désével n6 a belviz jelenlétének tajkaraktert befolyasold
hatdasa. Minél nagyobb egy tertilet belvizelontésének gya-
korisaga, annal nagyobb kiterjedésben (teriileti arannyal)
fordulnak el6 a tertiletén vizbefolyésolt, vizdominans t&j-
karakter-tipusok. Osszefiiggés mutathato ki a belvizelon-
tési gyakorisag mértéke és a taj mozaikossaga kozott is.
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Bar csak id6szakosak, de a belvizjarta tertiletek ckold-
giai és esztétikai értéknoveld szerepe kimutathatd. Ezen
teriileteket behalézo, gyakran novénysavokkal kisért
belvizelvezet6 csatornék (2. fot¢) ugyancsak jellegzetes
tagolo elemei e téjaknak.

Osszességében a belvizjarta teriiletek tajkaraktert
befolyasolo, illetve tajképformalo szerepe szamadatok-
kal alatdmaszthaté mind a tajképvédelmi 6vezet, mind
a tajkarakter-tipusok kozti megoszlasok tekintetében.

Az eredmények alapjan kijelenthet6, hogy a belvizi elon-
tés noveli a taj - kiilénos tekintettel a homogén agrarta-
jak - mozaikossagat, valtozatossagat. E teriiletek tajképi
és bioldgiai diverzitdsa tovabb novelhetd azzal, ha a belviz
figyelembevételével, adaptiv médon alakitjuk a belvizjarta
teriileteken a teriilethasznalatot, miivelési mdédot. ®
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5. abra/Figure 5: Belvizjarta teriiletek és a tajképvédelmi teriilet
dvezete [12] / Areas exposed to excess surface water inundation
and landscape scenery protection areas [12]
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Az orszagos tajképvédelmi teriilet 6veze-
tének teriileti kijelolése soran a tajképet
leginkabb meghatarozo természeti és
épitett elemek, mint péld4aul a domborzat, a
novényzeti boritottsag, a tertilethasznalat, a
beépitettség, a kulturalis 6rokség jellemzéi
adték a f6 bemeneti inputokat. Az orszagos
tajképvédelmi teriilet 6vezetébe soroltak

a nemzeti parkok, a tajvédelmi korzetek,

az érzékeny természeti tertiletek, az
okoldgiai haldzat, a Natura 2000 teriiletek,
a torténeti tdjak, a vilagorokségi tertiletek,
valamint a borvidékek teriileteit. In:
Kollanyi Laszl6 (2007): Tajképvédelmi
ovezet lehatarolasanak 1j metodikaja

az Orszagos Tertiletrendezési Tervben.

4D Tadjépitészeti és Kertmiivészeti Folydirat,
(5) 5-8. p.

Vizbefolyasolt tertilet: olyan tertilet, ahol a
vizfeliiletek jelenléte meghatéarozd, de nem
dominéns.

Vizbefolyasoltnak tekintettiik az 9sszes
vizmozaikos tajkarakter-tipust, a vizek
jelentds el6fordulasaval jellemezhetd tajka-
rakter-tipusokat, valamint a foly6tajakba
sorolt, a vizparti, a vizfolyasok jelenlétével
jellemzett tajkarakter-tipusokat.

A vizdominans csoportba kertiilt az orszagos
tajkarakter besorolasban szerepld dsszes
vizdominéns tajkarakter-tipus.

Viz hatésa alatt nem 4ll6 kategoridba
soroltuk a nem vizbefolyasolt és nem
vizdominéns t4jkarakter-tipusokat.

A belviz kialakuldsanak egyik meghatarozo
feltétele a domborzati adottsag: siksagi
teriileteken jelentkezik. Ezaltal a kutatas
targyat képezo belvizjarta teriiletek
jellemz6en az Alfold és a Kisalfold teriiletén
helyezkednek el.
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OSHONOS ES VEDETT
NOVENYFAJOK ALKALMAZASI

| EHETOSEGEI

A TAJEPITESZETBEN
POSSIBILITIES OF USING
NATIVE AND PROTECTED
PLANT SPECIES IN
LANDSCAPE ARCHITECTURE

NADASY LASZLO | GERGELY ATTILA | WENSZKY VIKTORIA

ABSZTRAKT

A tajépitészet magyarorszagi elismertségének noveke-
dése, a tajépitészeti tervezés egyre jelentésebb szerepe
azzal jar, hogy a tajépitészeti novényalkalmazas, a tudato-
san tervezett kililtetések, mesterséges novénytarsulasok
egyre erdsebben képesek alakitani a hazai fléra 6sszeté-
telét és képét. Ugyanakkor az ¢shonos, és kiilonosen a
védett novényfajok meglehetdsen csekély részardnyban
jelennek meg a tajépitészeti alkotasokban, a tervezék szi-
vesebben nyulnak idegenhonos taxonokhoz. Az §shonos
novényfajok mell6zése a nagy 1éptéki tajépitészeti alko-
tasok (kozparkok, okoturisztikai létesitmények, varosi
szabadterek) esetében jelent kiillonosen komoly problé-
mat, hiszen ezeken a zoldfeliiletek mennyisége, 6koszisz-
téma-szolgaltatasai és kornyezeti nevelési potencidlja is
kiemelked6en magas.

Kutatdsunkban az 6shonos fajok alkalmazasaval
foglalkozunk, illetve tobb szempontbol megvizsgaljuk
a védett fajokkal kapcsolatos tajépitészeti lehetésége-
ket. Attekintjiik a védett fajok alkalmazasara vonatkozd
szabdlyozasi kornyezetet, valamint vizsgaljuk a Magyar-
orszagon védelem alatt 4ll¢ fajok el6fordulasat a diszno-
vény-kereskedelemben is, azt attekintend6, hogy a piaci

szerepl6k valéban betartjdk-e a természetvédelmi jog-
szabdlyokat. Az ¢shonos fajok tajépitészeti alkalmazasat
kiemelten a BudaPart varosrész mintdjan vizsgaljuk, a
mintatertilet kitiltetéseinek fajszintli elemzésén keresztiil.
Mindemellett j6 gyakorlatokon és megvaldsult példakon
keresztiil illusztraljuk, hogy milyen lehet6ségek allnak
rendelkezésre az ¢shonos és védett novényfajok alkalma-
zédsara a tajépitészetben. Eredményeink reményeink sze-
rint ravilagitanak arra, hogy kiilondsen nagy kiterjedésq,
illetve természetvédelmi szempontbdl kiemelten jelen-
tOs projektek esetében nagy sziikség lenne az 6shonos
novényfajok szélesebb korti alkalmazasara, illetve arra,
hogy fontos és idészerti lenne, hogy elkezd6djon a szak-
mai parbeszéd bizonyos védett fajok ellenérzott koriillmé-
nyek kozott torténd kultirdba vonasanak lehetéségeirol.

Kulesszavak: névényalkalmazds, természetvédelem, vdrosi
zoldfeliiletek, biodiverzitds, disznévény-kereskedelem

BEVEZETES
A tajépitészeti novényalkalmazasban a taxonvalasztas
szempontjai kozott az 6shonossag szerepének kérdés-
kore a nemzetkozi szakmai diskurzusban évtizedek 6ta
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ABSTRACT
The increasing recognition of landscape architecture and
the growing relevance of landscape design mean that
plant application choices, consciously planned planting
schemes and artificial plant communities are increasingly
able to shape the composition of Hungarian flora. At the
same time, however, native and especially protected plant
species are relatively under-represented in landscape
architecture, with designers preferring to use alien taxa.
Underutilisation of native plant species is a particularly
important issue in large-scale landscaping projects (pub-
lic parks, ecotourism facilities, urban open spaces), where
the quantity, ecosystem services and environmental edu-
cation potential of green spaces are all extremely high.

In our research we analyse the use of native species
and explore the landscape architecture potential of pro-
tected species from several perspectives. We also inves-
tigate the occurrence of protected species in the orna-
mental plant trade in Hungary, in order to assess whether
companies comply with nature conservation law. We
investigate the use of native species in landscape archi-
tecture projects through a species-level analysis of plant-
ings in the BudaPart district. In addition, we illustrate the
possibilities for the use of native and protected plant spe-
cies in landscape architecture through good practices and
realised examples. We hope that our results highlight the
need for the wider use of native plant species, especially
in large-scale projects and in areas with a high impor-
tance for nature conservation, and that it is important and
timely to begin professional dialogue on the possibilities
of introducing certain protected species into cultivation
under controlled conditions.

Keywords: plant application, nature conservation,
urban green areas, biodiversity, ornamental plant trade

INTRODUCTION
The role of nativeness within the aspects of taxon selec-
tion in plant application has been an important ques-
tion in international landscape architecture discourse
for decades, and has been examined from many different
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perspectives [1, 2, 3, 4]. Overall, the majority of studies
suggests that the use of native taxa in ornamental
planting design is beneficial for biodiversity and ecosys-
tem services [5]. However, the use of native species as a
topic in Hungarian professional discourse is very limited;
though some research initiatives [6, 7], books [8], lectures
[9] and publications [10] have been published in recent
years, they represent a very small proportion of material
available on plant use. Even the works on ecological plant
application [11] or the list of plants suggested for plant-
ing by the Balaton Uplands National Park Directorate [12]
mainly recommend alien species to planners. However,
the potential of native species as ornamentals is extraor-
dinary, especially because Hungary, and particularly the
arid and semi-arid grasslands and forest steppes, has a
great diversity of species [13], as well as a great diver-
sity of woodland habitats adapted to different growing
conditions [14]. A significant proportion of our native
species also have great potential as ornamental plants
(Figures 1 and 2), so the potential for native planting
materials is assured.

There are also international examples of national
parks themselves initiating the horticultural propagation
and dissemination of native, or even endemic and
endangered species in gardens in the surrounding land-
scape [15]. In Hungary, the professional discourse on
the issue of introducing certain protected species into
cultivation under controlled conditions is still limited,
even though the possibility - with the interest of nature
conservation taken into consideration - was already
raised in 2015. The recommendation made by promi-
nent conservation practitioners stated that more than
5o protected species would - under controlled condi-
tions and with restrictions - be suitable for propagation
as ornamental plants [16]. There are already studies on
the possibilities of conservation-focused propagation [17]
and horticultural-silvicultural use [18] of some protected
and highly protected species. Additionally, despite strict
regulations, certain protected species, as well as their
cultivars and hybrids, can still be found in the ornamen-
tal plant trade [18] and in public ornamental plantings
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fontos kérdés, amelyet szdmtalan kiilonb6z6 szempontbol
megvizsgéltak mar [1, 2, 3, 4]. Osszességében elmondhato,
hogy a kutatasok tobbsége alapjan a biodiverzitas és az
Okoszisztéma-szolgaltatdsok szempontjabdl is elényos-
nek tekinthetd a helyben 6shonos taxonok haszndlata a
disznovény-kiiiltetésekben [5]. A hazai szakmai kozbe-
szédben ugyanakkor csak rendkiviil korlatozott mér-
tékben jelenik meg az ¢shonos fajok alkalmazasa, mint
téma - bar az utébbi években napviladgot 1atott néhany,
ezt feszegetd kutatasi kezdeményezés [6, 7], konyv [8],
eléadas [9] és kiadvany [10], ezek igen kis aranyt képvi-
selnek a novényalkalmazassal kapcsolatos publikaciok
kozott. Még az 6kologikus novényalkalmazassal foglal-
kozo6 mivek [11], vagy a Balaton-Felvidéki Nemzeti Park
Igazgatosag altal telepitésre ajanlott novények jegyzéke
[12] is f6ként idegenhonos fajokat ajanlanak a tervezék
figyelmébe. A hazai fajokban mint disznovényekben rejlé
potencial ugyanakkor kiilonosen jelentsnek tekinthetd,
mivel Magyarorszagon kiilonosen a szaraz és félszaraz
gyepek, erdéssztyeppek oriasi fajgazdagsaggal rendelkez-
nek [13], de kiilénb6zé term6helyi viszonyokhoz alkal-
mazkodott erdei él6helybdl is nagy valtozatossag jellemzi
hazankat [14]. Oshonos fajaink jelentés része rendelkezik

komoly diszértékkel is (1. és 2. 4bra), a meritési lehet6ség
tehat adott.

A nemzetkozi gyakorlatban arra is van példa, hogy
egy Nemzeti Park maga kezdi el a helyben honos, akar
endemikus és veszélyeztetett fajok kertészeti szaporitasat
és terjesztését a kornyékbeli kertekben [15]. Magyaror-
szagon egyes védett fajok ellendrzott koriilmények kozott
torténd termesztésbe vonasanak kérdésében a szakmai
diskurzus meglehet6sen korlatozott, bar mar 2015-ben is
felmerilt ennek a lehet6sége a természetvédelem érde-
keinek figyelembevétele mellett. A gyakorlati természet-
védelmi szakemberek altal készitett ajanlas szerint tobb,
mint 5o védett faj lenne alkalmas - természetesen korla-
tozasokkal és ellenérzott modon - disznovényként kulti-
raba vonasra [16]. Emellett 1éteznek tanulményok egyes
védett és fokozottan védett fajok fajmeg6rzési célu sza-
poritasanak [17] és kertészeti-erdészeti felhasznalasanak
[18] lehet6ségeirdl is. Rdadasul a szigora szabalyozas mel-
lett is régota megtalalhatdak egyes védett novényfajok,
illetve azok fajtai és hibridjei a disznovény-kereskedelem-
ben [16, 19] és koztéri disznovény-kiiiltetésekben egyarant
(3. és 4. 4bra), annak ellenére, hogy ezt a hatalyos jogsza-
balyok kifejezetten tiltjak.
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<<1, abra/Figure 1: Az 8shonos saspéfrany (Pteridium aquilinum) nagy,
finom textirdjd levelei igen dekorativak / The large, fine-textured leaves of
the native Eagle fern (Pteridium aquilinum) are highly decorative

<<2, ibra/Figure 2: A védett keleti gyertyan (Carpinus orientalis)
disznévényként alkalmazott kertészeti fajtdja az ELTE Flivészkertben /

A cultivar of the protected Oriental hornbeam (Carpinus orientalis) used as an

ornamental in the ELTE Botanical Garden

3. dbra/Figure 3: A védett térpemandula (Prunus tenella) Ultetett foltja
a Kopaszi-gét bejératandl / Planted patch of the protected dwarf Russian
almond (Prunus tenella) at the entrance to the Kopaszi Dam

4. abra/Figure 4: A védett barsonyos kakukkszegf( (Silene coronaria)
kozterileti alkalmazasa Budapesten / Public usage of the protected Rose

campion (Silene coronaria) in Budapest

(Figures 3 and 4), even though current legislation specifi-
cally forbids this.

Careful selection of species is particularly impor-
tant for landscape architecture projects that are located
within, near, or otherwise affect ecologically valuable
areas, protected or not. In addition, parks with large
green surfaces and urban plantings also function as key
elements of urban biodiversity [20, 21] In our research, we
examined the species composition of perennial beds and
shrub plantings in the BudaPart area of Budapest’s 11th
district, which at the time of writing is under intensive
development, as well as in the adjacent public park on
the Kopaszi Dam (Kopaszi-gat) and around Lagyméanyosi
Bay (Lagymanyosi-6bol). Our study area included the resi-
dential area bounded by the streets Dombdvari it - Biro
Laszlo Jozsef krt. - Napkelte utca - Garda utca - Hausz-
mann Alajos utca - Vizpart utca, as well as the entire
public area of the park. We compiled a comprehensive list
of perennial and shrub species deliberately planted there.
The study area is partly located on a low floodplain imme-
diately adjacent to the “Duna és artere” (River Danube and
its floodplains) (HUDI2o034) Naturazo0o0 site [22]. Due
to the proximity of the river and its ability to transport

propagules, ornamentals planted here could potentially
have a significant impact on riverine habitats and their
species composition, and special care should be taken in
the planting design from both landscape architecture and
ecological perspectives. The aim of the study area part of
our research was to investigate the proportion of native,
protected and invasive species used in such an ecologi-
cally sensitive location.

It is important to consider that a significant part of
the most decorative domestic flora species with the best
ornamental potential are protected, and this was also
a primary reason for the protection of several taxa (e.g.
Stipa spp., Adonis vernalis, Doronicum orientale, Galanthus
nivalis) [23], primarily as a tool to prevent the removal
and collection of wild populations. The 1996 Act LIIL. on
the Protection of Nature (hereinafter referred to as the
Act) sets out very strict restrictions - more restrictive
than EU-level regulations - on protected (or specially pro-
tected) plant species. According to the Act, the collection,
possession, sale, exchange, planting in gardens and cul-
tivation of protected plant species in any form requires a
permit from the nature conservation authorities, irrespec-
tive of their origin, and trade in them is only permitted in
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Kiilonosen fontos az alkalmazott fajok gondos meg-
valasztasa olyan tajépitészeti alkotdsoknadl, projektek-
nél, amelyek 0koldgiailag értékes, akar természetvédelmi
oltalom alatt 4ll¢ teriileten beliil vagy annak kozelében
helyezkednek el, vagy mas médon szamottevd hatassal
vannak rajuk. Emellett a jelent6s zoldfeliiletli parkok,
urbanus kililtetések a varosi biodiverzitas kulcseleme-
iként is funkcionalnak [20, 21]. Kutatasunk soran meg-
vizsgaltuk Budapest XI. keriiletének BudaPart nevt, jelen
cikk irdasakor éppen intenziven fejlesztett varosrészében,
valamint a hozza csatlakozo, a Kopaszi-gaton és a Lagy-
manyosi-6bol koriil elhelyezked6 kdzparkban a lagyszaru-
és cserjekililtetések fajkészletét. A mintateriileti kutatés
soran a Dombdévari at - Bird Laszlo Jozsef krt. - Napkelte
utca - Garda utca - Hauszmann Alajos utca - Vizpart utca
altal hatarolt lakéteriiletet, valamint a park teljes koz-
hasznélatu teriiletét vizsgaltuk, az oda szdndékosan tele-
pitett ével6- és cserjefajokrol listat készitettiink. A vizs-
galati helyszin a Duna és artere (HUDI20034) Naturazooo
tertlettel kozvetlen szomszédos [22], részben alacsony
artéri térszinen fekszik. A Duna folyam kozelsége, annak
propagulumszallité képessége miatt az itteni kililtetések
potencidlisan jelentés hatédssal lehetnek a folyd menti
él6helyekre, azok fajkészletére; tajépitészeti és okoldgiai
szempontbdl igy egyarant fontos nagy koriiltekintéssel
eljarni a novényalkalmazas tervezése soran. Kutatdsunk
mintateriileti részének célja az volt, hogy megvizsgal-
juk: egy ilyen 6koldgiai szempontbdl érzékeny teriileten
milyen ardnyban haszndltak 6shonos, védett, illetve inva-
zios fajokat.

Fontos szempont, hogy a hazai fléra legdekorativabb,
legjobb disznovény-potenciallal rendelkez6 fajainak
jelentds része természetvédelmi oltalom alatt 4ll, tobb
taxon (pl. Stipa spp., Adonis vernalis, Doronicum orientale,
Galanthus nivalis) védettség ala helyezésénél ez elstdle-
ges szempont is volt [23], els6sorban a vad allomanyok
gyljtésének, kidsdsdnak megakadalyozasa céljabol. A ter-
mészet védelmérdl szol6 1996. évi LIIL térvény (a tovab-
biakban Tvt.) igen szigoru - az unids szabalyozasnal is
szigortibb - megkotéseket fogalmaz meg a védett (vagy
fokozottan védett) novényfajokkal kapcsolatban. E szerint

a védett novényfajok barmilyen forméaban torténé gyij-
téséhez, birtokban tartasahoz, adasvételéhez, cseréjé-
hez, kertekbe telepitéséhez és termesztésbe vonasahoz
egyarant természetvédelmi hatdsagi engedély sziikséges,
fiiggetleniil azok szdrmazasatol, a veliik valé kereskede-
lem pedig csak kivételesen engedélyezhets, amennyiben
nem jelent veszélyt az adott faj vadon é16 adllomanyéra.

Az engedélyeztetés soran a végrehajtast részletesebben
szabalyozo jogszabalyi rendelkezések azonban nincsenek.
Az egységes szemlélet kialakitasat tAmogaté ,Utmutatd”
létezik [24], de a szakmai megfontolasok mellett egyediil a
Tvt. ad tAmpontot. A fentiek miatt a vArmegyei kormany-
hivatalok, mint természetvédelmi hatésagként eljaro szer-
vezetek az engedélyeztetési eljarasok soran minden eset-
ben koriiltekintd médon egyedi elbiralast végeznek, de
alapvetGen az ,el6vigyazatossag” és a ,megel6zés” elvére
figyelemmel intézkednek.

ANYAG ES MODSZER
Munkénk soran attekintettiik a védett névények alkal-
mazasat érint6 hazai szabélyozasi kornyezetet (jogszaba-
lyok, utmutatdk). A jogszabalyok vizsgalatakor a Nemzeti
Jogszabalytar (www.njt.hu) szerint 2024. november 18-4n
hatalyos allapotbdl indultunk Kki.

Kutatdsunk soran megvizsgaltuk 11 ismert, online
katalégussal rendelkez6 hazai faiskola, illetve diszno-
vénykertészet kindlatat is annak érdekében, hogy képet
kaphassunk arrdl, hogy a szigoru jogszabalyi korlatozas
mennyiben képes visszafogni a disznovényként potenci-
allal rendelkez6 fajok tényleges kereskedelmi forgalomba
keriilését. A kertészetek és faiskoldk online katalogusait
2024 novemberében tekintettiik 4t. Microsoft Excel prog-
ramban odsszesitettiik, hogy a 13/2001 KoM rendelet 1. és
7. sz. mellékleteiben felsorolt (védett és fokozottan védett)
fajok kozil melyek szerepeltek az egyes katalégusokban,
vagyis kiskereskedelmi forgalomban kaphatéak.

A mintateriileti terepi felmérés 2024 novemberé-
ben tortént, az ekkor nem érzékelhetd fajok (geofitonok,
nyaron-6sszel visszahtizodé hemikriptofitonok) igy nem
képezik a lista részét, ahogyan a spontdn médon, nem
szandékos betelepités utjan megjelent fajokat sem vettiitk
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exceptional cases, provided that it does not pose a threat
to the wild population of the species concerned. How-
ever, there are no further legal provisions regulating the
authorisation procedure in detail. There is a “Guide” [24]
to support the development of a unified approach, but the
only reference point, apart from professional considera-
tions, is the Act. For the above reasons, county govern-
ment offices, as nature conservation authorities, while
assessing each case on an individual basis, usually act in
accordance with the principles of “precaution” and “pre-
vention” in authorisation procedures.

MATERIALS AND METHODS
In our work, we reviewed the national regulatory environ-
ment (legislation, guidelines) with an impact on the use of
protected plants. We analysed the legislation based on the
National Legislation Repository (www.njt.hu) as in force
on 18 November 2024.

In our research, we also examined the plant lists of 11
well-known Hungarian nurseries and ornamental plant
suppliers with online catalogues in order to gain an idea
of the extent to which strict legal restrictions can pre-
vent the commercialisation of protected species with
potential as ornamental plants. The online catalogues of
nurseries and plant suppliers were reviewed in Novem-
ber 2024. Using Microsoft Excel, we aggregated which of
the species listed in Annexes 1 and 7 of Decree 13/2001 of
the Ministry of Agriculture and Forestry (protected and
specially protected species) were included in each cata-
logue, and could therefore considered to be commercially
available.

The field survey of the study area was carried out in
November 2024, so species not detectable at that time
(geophytes, hemicryptophytes without any visible parts
above ground in summer and autumn) are not included
in the list, nor are species that appeared spontaneously
and/or through unintentional introductions. Identification
occurred at the species level, as some taxa (particularly
Salvia nemorosa and Buddleja davidii) are represented by
several different cultivars, which could introduce a bias to
the results. Nativeness of taxa was determined using the
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New Hungarian Herbarium (Uj Magyar Fiivészkényv) [25].
Invasiveness was listed according to Annex 1 of Govern-
ment Decree 282/2024 and relevant literature [26, 27].

In order to illustrate the practice of using protected
species, we examined the authorisation procedures
carried out by state nature protection organisations -
National Park Directorates - as nature protection manag-
ers and county government offices as nature conservation
authorities, for the collection of protected and specially
protected plants and their introduction into landscape
architecture projects.

RESULTS AND DISCUSSION
The review of the legislative context suggests that argu-
ments for very strict regulation of the use of protected
plant species are mainly derived from the precaution-
ary principle. The Act and the Guide [24] emphasize that
demand generated by trade may result in the collection
of wild plants and that, in the case of free trade, it would
not be possible to determine whether the specimen in
question originated from wild or cultivated stock. Another
argument against the trade in protected species is that
planting them far from their natural populations can lead
to the diversion of flora, while selection of more ornamen-
tal specimens can lead to hybridisation or genetic degra-
dation of the native population. However, the interpreta-
tion of “possession” as an act subject to authorisation in
the case of spontaneously introduced plants on private
property or in landscape architecture projects (or intro-
duced before the species was placed under protection)
is ambiguous, which makes it difficult to enforce restric-
tions in practice. The Guide explicitly states that similar
but non-protected species should be preferred as orna-
mentals over protected species. However, it is important
to note that in practice, these similar species are, in the
case of several genera, often alien taxa whose introduc-
tion and widespread use also entail conservation risks
(invasion, hybridisation). Based on the review of the legal
environment, it is clear that according to regulations, the
use of protected taxa as ornamental plants should defi-
nitely be avoided.
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1. tablazat/Table 1: A vizsgélt kertészetek és faiskolak katalégusaiban
szerepl6 fokozottan védett, illetve legaldbb 3 katalégusban megjelend
védett fajok / Specially protected species listed in the catalogues of the nur-
series and plant suppliers included in the survey, and protected species listed

in at least 3 catalogues

figyelembe. A hatarozast fajszintig végeztiik, mivel egyes
fajok szamos kiilonbozd fajtaval is képviseltetik magukat
(killonosen a Salvia nemorosa és a Buddleja davidii), ami
torzithatnd az eredményeket. A taxonok ¢shonossagat
az Uj magyar fiivészkényv alapjan allapitottuk meg [25].
Az invazios jelleget a 282/2024 Korm. rend. 1. sz. mellék-
lete, valamint vonatkozo szakirodalmak [26, 27] alapjan
listaztuk.

A védett fajok alkalmazasi gyakorlatanak bemutatasa
érdekében vizsgaltunk olyan, az 4llami természetvéde-
lem, azaz a Nemzeti Park Igazgatésadgok mint természet-
védelmi kezel6k és a varmegyei kormanyhivatalok mint
természetvédelmi hatésagok 4ltal lefolytatott engedélyez-
tetési eljarasokat, amelyek védett és fokozottan védett
novények begyljtésérol és tajépitészeti alkotdsokba valod
betelepitésérdl szélnak.

EREDMENYEK ES AZOK

ERTELMEZESE
A jogi kornyezet attekintése alapjan a védett novényfajok
alkalmazasanak rendkiviil szigort szabdlyozasa melletti

érvek foként az elvigyazatossag elvébél eredeztethetdek.

A torvény, illetve az Utmutatd [24] hangstlyozzak, hogy a
kereskedelem altal generalt igény a vadon él6 novények
begytijtését eredményezheti, rdadasul szabadkereskede-
lem esetén nem lehetne megallapitani, hogy a kérdéses
egyed vadon él6 vagy termesztett dllomé&nybdl szarma-
zik. A védett fajok kereskedelme elleni masik érv az, hogy
ezek természetes populacidiktol tavol torténd kitiltetése
flérahamisitashoz, a dekorativabb egyedek szelekcioja az
6shonos allomany genetikai leromlasahoz, illetve hib-
ridizacidhoz vezethet. Nehézséget jelent a szabalyozas
gyakorlati betartatdsdban ugyanakkor, hogy kérdéses a
“tartas”, mint engedélykoteles tevékenység értelmezése a
magénteriileten vagy tajépitészeti alkotdsokban spontan
beteleptilt (vagy a védetté nyilvanitas el6tt betelepitett)
egyedek esetében. Az Utmutatéban explicit médon szere-
pel, hogy a védett fajok helyett a hasonlo, de nem védett
fajok kereskedelmét kell elényben részesiteni. Ugyan-
akkor a gyakorlatban szdmos nemzetség esetében ezek

a hasonlo fajok féként idegenhonos taxonok, amelyek

betelepitése, széles korti alkalmazésa szintén természet-
védelmi kockazatokat hordozhat (kivadulas, hibridizacio).
A jogi kornyezet attekintése alapjan egyértelmd, hogy a
védett taxonok disznovényként torténd alkalmazasat a
jelenlegi szabalyozas kifejezetten keriilend6nek tekinti.

Mindennek ellenére, a hazai kertészetek kinalata-
nak vizsgdlata alapjan a torvényi szabdlyozéas ellenére is
jelent6s a védett fajok kereskedelme (1. tablazat). Minden
vizsgalt kertészet online katalégusa tartalmazott legalabb
2 védett vagy fokozottan védett novényfajt, egy katals-
gusban pedig nem kevesebb, mint 72 természetvédelmi
oltalom alatt 4116 taxon volt felsorolva. A vizsgalt arudak
Osszesen 111 védett és 11 fokozottan védett fajt tartanak
a szortimentjiikkben, a karéjos vesepafrany (Polystichum
aculeatum) pedig a kertészetek kozel felénél, 5 katalégus-
ban is megtalalhaté volt. A kertészeti forgalomban lévé
fokozottan védett, illetve a legalabb harom cég kinala-
taban szerepl védett taxonokat az 1. sz. tdblazat tartal-
mazza. Bar jelen kutatds korlataibél adéddan nem ismert,
hogy a vizsgalt kertészetek rendelkeznek-e engedéllyel a
védett fajok birtokban tartasara és adasvételére, torvény
szerint a védett taxont vasarld személynek vagy kivitelezé
cégnek is hatdsagi engedélyre lenne sziiksége a birtokba
vételhez és betelepitéshez, ami kiillonosen laikus magan-
személy esetében nem redlis, de a jogszabalyi kornyezet
miatt kotelez6 - vagyis az esetek legalabb egy részében
mindenképp feltételezheto a jogszabdalysértés megvaldsu-
lasa. Megallapithatd, hogy a gyakorlatban a szigoru tor-
vényi szabalyozas ellenére a védett fajok illegélisan jelen
vannak a kertészetek kinalatdban, az online kereskede-
lem és a hazai disznovény-kereskedelmi agazat kozelmult-
beli béviilése pedig egyre nehezebben megoldhatéva teszi
a hatdsagi ellen6rzést. Mindez ugyanakkor természetesen
nem menti fel a termesztéket és a tervezéket a torvények
betartadsanak kotelessége aldl - a védett fajok kiskeres-
kedelmi forgalomba hozatala és engedély nélkiili alkal-
mazasa a jelenlegi jogszabalyok alapjan egyértelmtien
torvénytelen.

A mintateriileti kutatas eredményeképp megallapit-
haté, hogy a Kopaszi-gaton és annak kozvetlen urbanus
kornyezetében a kiiiltetett disznovényfajok tilnyoméd

55
4D 76,48-63.(2025)
Tudoméanyos név / Magyar név / Angol név / Kertészetek/
Scientific name Hungarian name English name faiskolak szama /
Number of nurseries
Fokozottan védett Campanula latifolia széleslevel(i harangvirag giant bellflower 1
névényfajok /
Specially protected Colchicum hungaricum magyar kikerics Hungarian autumn crocus 1
plant species Crataegus nigra fekete galagonya Hungarian hawthorn 1
Dianthus plumarius tollas szegf( feathered pink 2
Digitalis ferruginea rozsdds gy(sz(ivirag rusty foxglove 1
Digitalis lanata gyapjas gy(sz(virdg Grecian foxglove 1
Ephedra distachya kozonséges csikofark sea grape 1
Osmunda regalis kirdlyharaszt royal fern 3
Paeonia tenuifolia keleti bazsarézsa fernleaf peony 1
Primula auricula cifra kankalin mountain cowslip 1
Pulsatilla patens tatogo kokoresin eastern pasqueflower 1
Védett novényfajok / Allium carinatum szarvashagyma keeled garlic 3
Protected plant
species Allium sphaerocephalon bunkés hagyma round-headed leek 3
Aquilegia vulgaris kdzonséges harangldb common columbine b
Aruncus dioicus erdei tlindérfirt goat's beard 3
Aster amellus csillag8szirozsa Italian aster 3
Blechnum spicant erdei bordapafrany deer fern 3
Clematis integrifolia rétiiszalag solitary clematis 3
Dianthus deltoides réti szegfli maiden pink 3
Dryopteris affinis pelyvas pajzsika scaly male fern 3
Eranthis hyemalis téltemetd (kikeletnyitd téltemet8)  winter aconite b
Festuca amethystina lila csenkesz tufted fescue 3
Geum rivale patakparti gydmbérgyokér water avens 3
Hippophaé rhamnoides homoktévis (eurdpai homoktévis) sea buckthorn b
Iris pumila apré nészirom dwarf iris 3
Iris sibirica szibériai nészirom Siberian flag iris 3
Lychnis (syn. Silene) coronaria bérsonyos kakukkszegfi rose campion 3
Matteuccia struthiopteris struccpafrany ostrich fern 3
Persicaria bistorta kigyogydker( keserifl common bistort 3
Polystichum aculeatum karéjos vesepéafrany hard shield fern 5
Prunus tenella torpemandula dwarf Russian almond 3
Ribes alpinum havasi ribiszke alpine currant 3
Saxifraga paniculata flirtds ktorsfi lifelong saxifrage 3
Sorbus domestica hazi berkenye (kerti berkenye) service tree b
Vaccinium vitis-idaea vords dfonya lingonberry 3
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Oshonos /
Native 12%

Invazids / Invasive
10%

tobbsége (88%, 105 faj) egzdta, az 6shonos taxonok csak
elenyészé szamban (12%, 14 faj) képviseltetik magukat
(5. 4bra), de még igy is el6fordul két védett faj (Prunus
tenella, Salix elaeagnos) a kitiltetésekben. A felmérés
soran fellelt 6shonos fajok legtobbjérél elmondhatd, hogy
a vad alapfajtol kisebb-nagyobb mértékben morfoldgi-
ailag eltér6 kertészeti valtozatok egydntetli dlloméanya
kertiilt kitiltetésre (2. tablazat). Figyelemremélto, egy-
ben aggasztd, hogy a kiiiltetésekben a honos taxonokhoz
hasonlo fajszammal (10%, 12 faj) vannak jelen invazids
novények is a cserje- és ével6agyasokban. Kiilonosen
veszélyesek az olyan, vizparti él6helyeket el6zonlé taxo-
nok, mint az észak-amerikai 6szirézsak (Symphyotrichum
spp.) és a nyariorgona (Buddleja davidii).

A védett és fokozottan védett novényfajok gyakorlat-
ban torténé alkalmazasat (termésbél szaporitott egyedei-
nek betelepitését) két helyszin példajan ismertetjiik: Pilisi
Len Latogatékozpont (Pilisszentivan), illetve Jozsef-hegy
(Budapest, II. keriilet). Az el6bbi helyszinen 18 védett
(pl. Adonis vernalis, Gypsophila arenaria, Linum tenuifo-
lium stb.) és 3 fokozottan védett (pl. Linum dolomiticum,
Dianthus plumarius ssp. lumnitzeri), az utébbi helyszinen
44 védett és 7 fokozottan védett (pl. Vincetoxicum pannoni-
cum, Silene flavescens, Lathyrus pallescens stb.) névényfaj
betelepitése megvaldsult (Pilisszentivan), illetve tervezett
(Budapest). A hivatalosan nem disznévényként, hanem
természetvédelmi bemutatds céljabdl telepitett nové-
nyek szaporitdsa és alkalmazasa szigoru protokoll szerint
torténik: az érett terméseket a Nemzeti Park Igazgato-
sdg munkatdarsa vagy természetvédelmi szakértd gytijt-
heti be erdsen korlatozott mennyiségben és megadott
helyszinrél, majd helyben vagy az ELTE Fiivészkertben
torténd szaporitas utan felnevelt tovek keriilnek Kkitilte-
tésre (6. és 7. dbra). Osszegezve tehat bar szigort meg-
kotésekkel, de - hangstlyosan bemutatési céllal - mégis

lehetséges tajépitészeti alkotasokba védett fajokat betele-
piteni a jelenlegi gyakorlat alapjan is.

KOVETKEZTETESEK
A hazai jogi kérnyezet attekintésének eredményeképp
vilagossa valt, hogy a védett fajok termesztését és keres-
kedelmét a jelenlegi szabalyozas kifejezetten keriilen-
donek, természetvédelmi szempontbdl veszélyesnek
tartja, helyettiik tébb utmutato [12, 24] is hasonld, de nem
védett fajok alkalmazasat javasolja. Ez szamos, rendkiviil
sériilékeny allomannyal rendelkez6, gazdasagosan nem
szaporithaté és nem védett 6shonos taxonnal kénnyen
helyettesithet6 védett faj vad dllomanyainak megérzése
érdekében rendkiviil fontos. M4s esetekben ugyanak-
kor kockazatokat is hordoz magaban: a védett fajok-
hoz hasonlo, azokkal rokon taxonok kivadulasa, akar
0zonnovénnyé valasa redlis veszély, ahogy az értékes és
védendd allomanyokkal torténd hibridizacié is el6for-
dulhat. Ez bizonyos, dekorativ és kozkedvelt novényeket
tartalmazo nemzetségek esetében mar ma is megfigyel-
heté: a hazai, védett kokoresin (Pulsatilla) fajok helyett
az idegenhonos nyugati kokorcsint (Pulsatilla vulgaris)
forgalmazzak a kertészetek; védett hunyorfajaink (Hel-
leborus spp.) helyett a hasonlo, de idegenhonos keleti
hunyort (Helleborus orientalis) és a helyenként mar kiva-
dult biidés hunyort (Helleborus foetidus); az drvalanyhajak
(Stipa spp.) helyett a potencidlis invador, néhol mar ma is
kivadulo [28] mexikéi arvalanyhajat (Nassella tenuissima);
az EU-s és hazai védettség alatt 4ll6 hovirag (Galanthus
nivalis) helyett pedig a szintén kivadulasra hajlamos [29]
ex6ta hovirdgfajokat (G. plicatus, G. elwesii). A diszno-
vény-kereskedelem volumenének és a tudatos novényal-
kalmazassal jaro tajépitészeti tervezés jelentségének
novekedésével, a kinalat folyamatos boéviilésével ezek a
veszélyek egyre jelent6sebbé valnak. A tajépitész altal
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5. abra/Figure 5: A BudaPart és a Kopaszi-gat cserje- és ével6kililteté-
seiben el6forduld diszndvényfajok 6shonosség szerinti megoszlasa /
Classification of ornamental plant species by nativeness in the shrub and
perennial plantings of BudaPart and the Kopaszi Dam Park

Despite this, an analysis of the supply of domestic
nurseries shows that there is still significant trade in
protected species, in spite of current Hungarian regula-
tions (Table 1). All online catalogues of surveyed nurseries
contained at least 2 protected or highly protected plant
species, and one catalogue listed no less than 72 taxa
placed under protection. In total, nurseries had 111 pro-
tected and 11 specially protected species in their assort-
ment, with the hard shield-fern (Polystichum aculeatum)
occurring in five catalogues, nearly half of the nurseries.
Table 1 lists all specially protected taxa in the horticul-
tural trade and protected species being offered by at least
three companies. Although, given the constraints of this
present study, it is not known whether the nurseries sur-
veyed are licensed to possess and sell protected species,
by law an individual or contractor purchasing a protected
taxon would also need official permission to take posses-
sion and plant it, which is especially unrealistic in the
case of private citizens, but due to the legal framework,
mandatory regardless - therefore in at least some cases,
the occurrence of an infraction can be presumed. It can be
concluded that in practice, in spite of strict restrictions,
protected species are - illegally - commercially available
in garden centres and nurseries, while the increasing
volume of online trade and the recent expansion of the
Hungarian ornamental plant trade sector makes cont-
rol extremely difficult. However, naturally this does not
absolve growers and designers from the obligation to
comply with the law - sale and use of protected species
without permission is clearly illegal under the current
legislation.

The results of the field survey show that the vast
majority (88%, 105 species) of ornamental plant species
planted on the Kopaszi Dam and its immediate urban sur-
roundings are exotic, with only a small number of native

taxa (12%, 14 species) (Figure 5), but even so, two pro-
tected species (Prunus tenella, Salix elaeagnos) are pre-
sent in the plantings. For most of the native species found
during the survey, uniform stands of cultivars, more or
less morphologically different from the wild species, were
planted (Table 2). It is worth noting, equally worryingly,
that invasive plants are present in shrub and perennial
beds in similar numbers (10%, 12 species) as native taxa.
Particularly threatening are taxa that invade riparian
habitats such as North American daisies (Symphyotrichum
spp.) and summer lilac (Buddleja davidii).

We illustrate the application of protected and spe-
cially protected plant species (introduction of individuals
propagated from seed) in practice through the examples
of two sites: the Pilisi Len Visitor Centre (Pilisszentivan)
and Jozsef Hill (Budapest, 2nd district). At the former
site, the introduction of 18 protected (e.g. Adonis ver-
nalis, Gypsophila arenaria, Linum tenuifolium etc.) and
3 specially protected (e.g. Linum dolomiticum, Dianthus
plumarius ssp. lumnitzeri) species has been completed,
while at the latter site, 44 protected and 7 specially pro-
tected (e.g. Vincetoxicum pannonicum, Silene flavescens,
Lathyrus pallescens, etc.) species is planned (Budapest).
The propagation and application of plants, officially not
planted as ornamentals but for nature conservation edu-
cation purposes, follow a strict protocol: mature fruit
must be collected by National Park Directorate staff or a
nature conservation expert in very limited quantities and
from a specified location, and then, after propagation on
site or in the ELTE Botanical Garden (Figures 6 and 7),
plants can be introduced into the project area. In sum-
mary, it is possible even today, albeit with strict restric-
tions and with an emphasis on educational purposes,
to introduce protected species into landscape architec-
ture projects.
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2. tablazat/Table 2: A BudaPart és a Kopaszi-géat cserje- és éveldkiiilteté-
. . . . . . R seiben dfsznovényként alkalmazott 6shonos, illetve invaziés fajok / Native
Tudoményos név/ Magyar név / Hungarian Angol név/ Megjegyzés / and invasive species used as ornamental plants in shrub and perennial plan-
Scientific name name English name Comments tings in BudaPart and the Kopaszi Dam Park
Oshonos Achillea millefolium kézonséges cickafark €Ommon yarrow Alapfajtél morfolégiailag jelentésen eltérd
fajok / kertészeti fajtak / Horticultural cultivars
Native morphologically distinct from wild species
species
Carex flacca deres sas blue-green sedge Alapfajtél morfolégiailag jelentésen eltéré
kertészeti fajta / Horticultural cultivar
morphologically distinct from wild species
Carpinus betulus kézonséges gyertyan European hornbeam
Deschampsia caespitosa gyepes sédblza tufted hair grass
Molinia caerulea kdzonséges kékperje purple moor-grass Alapfajtél morfolégiailag jelentésen eltérd
kertészeti fajta / Horticultural cultivar
morphologically distinct from wild species
Phalaris arundinacea nadképl pantlikafl reed canary grass Alapfajtél morfolégiailag jelentésen eltéré
kertészeti fajta / Horticultural cultivar
morphologically distinct from wild species
Prunus tenella torpemandula dwarf Russian almond Védett / Protected
- . . CONCLUSIONS significant. In the case of plant communities designed
Salix cinerea rekettyefiz grey willow . . . . o .
As a result of the review of the Hungarian legal environ- by landscape architects, this risk can be mitigated by
Salx elaeagnos parti fliz hoary willow Vletdettk Arltaf’faJttF’lf”?t‘)rf/olLOg;a'lig ;eben?si: | ment, it has become clear that according to the cur- careful plant selection, avoiding not only prohibited pro-
eltérd kertészeti fajta / Protected; Horticultura X . L K . .
cultivar morphologicJa/Iy distinct from wild rent legislation, the cultivation of and trade in protected tected species but also substitutes that pose a threat to
species species should explicitly be avoided, as it is considered the native flora. However, for laymen, such due diligence
Salix purpurea csigolyaftz purple osier Alapfajtél morfologiailag jelent6sen eltért dangerous from a nature conservation point of view, and that requires professional knowledge cannot be expected,
kertészeti fajta / Horticultural cultivar several guidelines [12, 24] recommend the use of similar therefore alien “substitute” species and hybrids - espe-
morphologically distinct from wild species but not protected species instead. This is vital for the con-  cially in the case of the well-known and popular genera
Salvia nemorosa ligeti zsélya woodland sage Alapfajtél morfolégiailag jelentdsen eltérs servation of wild populations of many protected species mentioned above - will remain commercially available
kertészeti fajtak is / Including horticultural with highly vulnerable populations that cannot be eco- until their cultivation and trade is banned.
cultivars morphologically distinct from wild . . . . .
species nomically reproduced and are easily replaced by non-pro- The advent of the online trade and the international-
tected native taxa. In other cases, however, it also carries isation of trade in propagation materials make enforce-
Taxus baccata tiszafa common yew e . . . . . . -
risks: the establishment or even invasion of alien taxa ment an increasingly heavy burden on authorities. Con-
Viburnum opulus kényabangita guelder rose Alapfajtdl morfolégiailag jelentdsen eltérd closely related or similar to protected species is a real sideration should be given to conditional authorization of
kertészeti fejta /.qut'w/mml cultivar threat, as is hybridisation with valuable populations wor- cultivation in the case of protected plant species where
morphologically distinct from wild species : . . . . - . .
thy of protection. This can already be observed in certain it, under controlled conditions and using appropriate cul-
Vinca minor kis meténg lesser periwinkle ﬁlaffajtcatl_r;wqtrfilqgl/a}lagl;J;!enilosip elltte“; genera containing decorative and widely popular plants: tivation techniques, would pose a relatively low risk of
erteszetl 1ajtak Is / Incluading norticulturai
cultivars mo,;mo,og,-ca,,y d,-st,-?,ct from wild the alien common pasqueflower (Pulsatilla vulgaris) is degradation of natural populations [16], or where the risk
species sold by nurseries instead of the native, protected pas- of invasion or hybridisation posed by alien substitutes
Invaziés Arundo donax olasznad giant reed queflower species (Pulsatilla spp.); our protected native is particularly significant, for example in the absence of
fajok / Sumahrotich | New England hellebore species (Helleborus spp. ) are being replaced by similar but not protected native species. Our results show
I”V"?’V"’ ymphyotrichum novae-anglae mirigyes 0szrozsa ew england aster the similar but alien Christmas rose (Helleborus orientalis) that the gap between regulation, and above all enforce-
species . . . TSP . . . . . . . .
4 Symphyotrichum novi-belgii sotétlila Gszirozsa New York aster and the stinking hellebore (Helleborus foetidus), which has  ment, and 21™ century plant application principles needs
Buddleja davidi ilatos nyériorgona summer lilac already established self-sustaining populations in places; to be reduced. At the same time, trade in plant material
) i T the protected feather grasses (Stipa spp. ) are being sub- collected in the wild or originating from uncontrolled
Cotoneaster horizontalis kerti madarbirs rockspray cotoneaster R N k . . . . .
stituted by the potentially invasive Mexican feathergrass sources must be combated with increased intensity, and
Euonymus fortunei repkény kecskerags wintercreeper euonymus (Nassella tenuissima), which has already escaped cultiva- designers and contractors also have a major responsibility
Phyllostachys viridiglaucescens deres botnad green-glaucous bamboo tion in some places [28]; and instead of the native snow- in this respect.
R B drop (Galanthus nivalis), protected on both national and The results of our field survey in the Lagymanyosi Bay
0sa rugosa Japanrozsa Japanese rose
European levels, retailers offer exotic and locally estab- area show that current landscape architecture projects
Symphoricarpos  chenauli kislevel( hobogys Chenault coralberry lished [29] snowdrop species (G. plicatus, G. elwesii). With use a very low proportion of native species even in sites
Symphoricarpos albus var. laevigatus nyugati hobogyé common snowberry the increase in the volume of ornamental plant trade where this would otherwise be important because of the
Syringa vulgaris K6zBnséges orgona common lilac and the rising importance of landscape planning involv- landscape context or nearby protected areas. It is particu-
ing conscious plant use, as well as the continuous expan- larly noteworthy that, while the number of grass species
Yucca filamentosa kerti palmaliliom Adam's needle . o . . .
sion of supply, these threats are becoming increasingly native to Hungary is around 200 and the genus Carex has
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alkotott novényallomanyok esetében fokozott tervezoi
kortiltekintéssel, a tiltott védett fajok mellett azok a hazai
flérara fenyegetést jelentd helyettesitéit is keriilve ez a
veszély mérsékelhetd. Laikus maganszemélyek esetében
ugyanakkor nem elvarhato az ilyen szakmai hattértudast
igényl6 koriltekintés, vagyis az idegenhonos ,helyette-
sit8” fajok és hibridek - kiilonosen a fentebb emlitett, koz-
ismert és népszerti nemzetségek - esetében termesztésiik
és kereskedelmiik betiltasaig mindenképpen forgalomban
maradnak.

Az internetes aruhazak megjelenése és kiilondsen a
szaporitéanyagok kereskedelmének nemzetkozivé valasa
miatt egyre nagyobb terhet ré a hatésagokra az el6ira-
sok érvényesiilésének ellendrzése. Megfontolando volna
a termesztésbe vonas feltételes engedélyezése olyan
védett fajok esetében, ahol az ellenérzott koriilmények
kozott, megfelel6 termesztéstechnoldgia alkalmazasa mel-
lett csekélyebb kockazattal jarna a természetes popula-
cidk leromlasa szempontjabdl [16], illetve ahol - példaul
hasonld, de nem védett 6shonos fajok hianyaban - az
idegenhonos helyettesitd fajok alkalmazasa altal oko-
zott invazids vagy hibridizaciés veszély kiemelten jelen-
t6s. A vadon gyjtott, ellendrizetlen kortilmények koziil

szarmazo novényanyag kereskedelme ellen ezzel parhuza-
mosan fokozottan fel kell 1épni, amelyben nagyon jelentés
a tervezok és kivitelezék felel6ssége is.

A Lagymanyosi-6bol kornyezetében végzett terepi fel-
mérés eredményei rAmutatnak arra, hogy a tajépitészeti
gyakorlatban még olyan helyszineken is igen alacsony
aranyban alkalmaznak 6shonos fajokat, ahol egyébként
a taji-természeti kontextus vagy védettségek miatt ez
kimondottan indokolt lenne. Kiilonosen szembeting,
hogy mig hazankban 200 koriili az 6shonos pazsitftifélék
szama és a sas (Carex) nemzetség is 60 feletti fajt szamlal,
a Kopaszi-gaton és kornyékén a diszfiivek és diszsasok
kozott csak elvétve talalni honos fajt (8. dbra). Ez azért is
kiemelten aggasztd, mert f6leg a sasok és diszfiivek ese-
tében a hazai fléraban szdmtalan olyan nem védett faj is
megtalalhaté, amelyek termesztésbe vondsa semmilyen
akadalyba nem iitkozhetne. Mi tobb, invazids fajok is meg-
talalhatoak a parkban (9. 4bra) gy is, hogy a hazai kerté-
szetek kinalatdban szamos 6shonos faj elérheté.

Ugyan a természetvédelmi szabalyozas a védelem-
ben nem részesiilé ¢shonos fajok kereskedelmét nem
korlatozza, a tervezok és kivitelez6k sokszor mégis
ezek helyett is az idegenhonos novényeket véalasztjak.
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<<b, abra/Figure 6: A védett barsonyos kakukkszegf( (Silene coronaria)
szaporitott egyedei az ELTE Flvészkertben / Propagated specimens of the
protected Rose campion (Silene coronaria) in the ELTE Botanical Garden
<<7. abra/Figure 7: A védett, endemikus budai nydlfarkfd (Sesleria
sadleriana) szaporitott egyedei az ELTE Fiivészkertben / Propagated
specimens of the protected and endemic Hungarian blue moor grass

(Sesleria sadleriana) in the ELTE Botanical Garden

8. abra/Figure 8: Idegenhonos pézsitftifajokbol (Panicum virgatum,
Arundo donax) all6 kililtetés a Kopaszi-gaton / Planting of exotic grass
species (Panicum virgatum, Arundo donax) on the Kopaszi Dam

9. abra/Figure 9: Az invazits kerti madérbirs (Cotoneaster horizontalis)
foltja a Kopaszi-gaton, a vizfellet kozelében / Patch of invasive
rockspray cotoneaster (Cotoneaster horizontalis) on the Kopaszi Dam,

near the water surface

more than 6o indigenous species, the ornamental grasses
and sedges on and around the Kopaszi Dam are only very
rarely native (Figure 8). This is particularly worrying
because, especially in the case of sedges and ornamen-
tal grasses, there are many non-protected species in the
Hungarian flora that could be introduced into cultivation
without any legal obstacles. In addition, invasive species
are also found in the park (Figure g), even though many
native species are available in the local nursery trade.
While conservation legislation does not restrict trade
in unprotected native species, designers and contractors
still often opt to use non-native plants instead. This also
highlights the responsibility of suppliers and landscape
architects, as the range of applicable, commercially availa-
ble native plants is wider than ever before. The neglect of
native taxa in landscape architecture on important nature
conservation sites, such as the BudaPart plantings, is
problematic from an ecological and green infrastructure
perspective, as well as from the point of view of environ-
mental education and ecological landscape integration.
Examples that have been implemented or are about to
be implemented (Pilisszentivan, Jézsef Hill) show that it is
possible in principle to use protected species in designed

plant communities for educational purposes. Our results
show that native plant species represent an almost com-
pletely untapped potential in Hungarian landscape design
and plant application planning, especially in the increas-
ingly fashionable naturalistic, ecological and biodiverse
plantings, rain gardens, low maintenance green space ele-
ments and in extreme growing conditions. ©
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Ez a termeszt6k és a tajépitész tervezok felel6sségére is
ramutat, hiszen az alkalmazhato, forgalomban 1év6 ¢sho-
nos taxonok kore minden korabbindl szélesebb. Az 6sho-
nos taxonok hanyagolésa olyan, természetvédelmi szem-
pontbdl is jelentds helyszineken létesiil6 tajépitészeti
alkotdsoknadl, mint a BudaPart kiiiltetései, mind 6koldgiai-
természetvédelmi, mind kornyezeti nevelési és kologiai
tajbaillesztési szempontbdl problémas.

A megvaldsult, illetve megvaldsulas el6tt all6 példak
(Pilisszentivan, J6zsef-hegy) is jol mutatjak, hogy az elvi
lehet6ség megvan arra is, hogy bemutatasi, ismeretter-
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A TALLYAI ANDEZITBANYA
SZEREPE A TAJKEPBEN

ES A TAJSZERKEZETBEN
THE ROLE OF TALLYA'S
ANDESITE QUARRY

IN THE LANDSCAPE AND
LANDSCAPE PATTERN

MODOSNE BUGYI ILDIKO | CSIMA PETER

ABSZTRAKT
Az orszag legjelent6sebb, miikod6 andezitbanyaja
vilagorokségi helyszinként védett és torténeti tajja nyilva-
nitott, amellett turisztikai szempontbdl is kiemelt jelentd-
ségl térségben helyezkedik el. A banyat korbevevé med-
déhanyok kozelmultban sikeresen megvaldsitott tajrende-
zését tajszerkezet-elemzés és latvanyvizsgalat elézte meg.
A tanulmény a tervezést megalapozo kutatast mutatja
be, és aldtdmasztja a tajtorténeti vizsgalatok, valamint a
latvanyelemzés sziikkségességét. A meddéhanydk latvany-
elemzésére egyedi, empirikus moédszert dolgoztunk ki, a
modszer bemutatdsa nem része a tanulmanynak. A tanul-
many egyuttal illusztralja a banyaszat altal rombolt terii-
letek helyreallitdsanak fontossagat is.

Kulesszavak: andezitbdnya, Tdllya, meddéhdnyé,
tdjbaillesztés, tdjrehabilitdcio

BEVEZETES
Az UNESCO 2002-ben vette fel a Vildgorokség Jegyzék lis-
tajara a Tokaji Torténelmi Borvidéket ,Tokaj Wine Region
Historic Cultural Landscape” névvel. Az el6terjesztéshez
csatolt kezelési terv Téllya telepiilés kozigazgatasi

terliletének a 3713. szdmu kozuttdl északkeletre-keletre
esO részét vilagorokségi helyszinként jelolte meg, az
attol nyugatra es6 részét pedig a ,védéovezetbe” sorolta
(1. &bra). A vilagorokségi helyszinbe keriilt az andezit-
bénya is, teljes teriiletével.

2012-ben a kulturalis 6rokség védelmérol szolo tor-
vény alapjan, hazankban els6ként és maig egyetlen-
ként, miniszteri rendelet nyilvanitotta , térténeti tdjja” a
tokaj-hegyaljai torténelmi borvidéket [1]. Ez husz évvel
azutan tortént, hogy az orszagban elészor fogalmazodott
meg javaslat torténeti tajak kijelolésére, kozottiik els6-
ként éppen a zempléni térségre vonatkozoan [2]. A ren-
delet mellékletének felsoroldsa szerint a torténeti tajként
védett teriiletbe a borvidék 27 telepiilésének - kozottitk
Tallyanak is - a teljes kozigazgatasi teriilete beletartozik.
Ezzel Tokaj-Hegyalja torténeti tajja nyilvanitasat kovetéen
a hazai 6rokségvédelmi jog szerint is védettséget kapott
Tallya, a banya teriiletével egyiitt.

A kutatés célja az andezitbanya medd6hanydinak téj-
baillesztését szolgald tajrendezési terv megalapozasa volt,
jelen cikk abbdl a tajtorténeti el6zményeket és meddo-
hanyoknak a tajképre, a tajszerkezetre gyakorolt hatasait
feltaro vizsgalatok eredményeit ismerteti. A nemzetkozi
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1. abra/Figure 1: A Tokaj-hegyaljai vilag6rokségi helyszin, benne
a téllyai andezitbénya / The Tokaj-Hegyalja World Heritage site, including

the Tdllya andesite quarry
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ABSTRACT
The country’s most significant active andesite quarry is
located within a World Heritage site and designated as a
historic landscape, which is also very important for tour-
ism. A landscape pattern analysis and visual assessment
were conducted before the recently completed landscape
rehabilitation of the waste rock dumps surrounding the
quarry. This study presents the research that formed the
basis for planning and highlights the need for historical
landscape investigations and visual analysis. We devel-
oped a unique, empirical method for conducting the visual
analysis of waste rock dumps, though the methodology
description is not part of this study. The paper also illus-
trates the importance of rehabilitating areas damaged by
mining activities.

Keywords: andesite quarry, Tdallya, waste rock dump,
fit into the landscape, landscape rehabilitation

INTRODUCTION
In 2002, UNESCO declared the Tokaj Historical Wine
Region a World Heritage site under the name “Tokaj Wine
Region Historic Cultural Landscape”. The management
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plan submitted with the nomination designated the
northeastern-eastern part of Tallya’s administrative area,
starting from road 3713, as part of the World Heritage site,
while the western part was classified as a “buffer zone”
(Figure 1). The entire area of the andesite quarry was
included within the World Heritage site.

In 2012, in accordance with the law on the Protection
of Cultural Heritage, a ministerial decree designated the
Tokaj-Hegyalja historical wine region as a “historic land-
scape” - the first and still the only such designation in
Hungary to date [1]. This occurred 20 years after the first
proposal in the country to designate historic landscapes,
with the Zemplén region being the first area suggested
for such a denomination [2]. According to the list in the
decree’s annex, the protected historic landscape encom-
passes the entire administrative areas of the wine region’s
27 settlements. Following the designation of Tokaj-Hegy-
alja as a historic landscape, Téllya, including the quarry
area, fall under the national law on the Conservation of
Cultural Heritage.

The research aimed to establish a basis for a land-
scape rehabilitation plan to integrate the quarry’s waste
rock dumps into the landscape. This research presents
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szakirodalomban nem talaltunk k6banyadk medd6hanydi-
nak kutatassal-tervezéssel megalapozott tajbaillesztésérol
sz016 publikacidt. A témahoz kapcsolhato cikkek szénba-
nyak meddéhanyoinak fasitdsaval, a novényzet spontan
regeneralddasanak lehetéségével, valamint kérnyezeti
hatasokkal foglalkoznak [3, 4], de t4ji, tajszerkezeti hata-
saival nem.

ANYAG ES MODSZER

A téllyai andezitbanya medd6hanydinak 2012-ben kezdé-
dott és 2016-ig megvalositott tajrehabilitaciojaval a banya-
vallalat célja az 6rokségvédelmi szempontoknak is meg-
felel6 tajképi és okologiai allapot kialakitasa. A hanyok
tajrendezési tanulménytervének [5] megalapozasédhoz
els6ként tajszerkezeti és tajtorténeti kutatasokat végez-
tiink. A 29 f6 nézépontroél készitett komplex latvanyvizs-
galatbol kiemelt két fotéval mutatjuk be a hanyok rende-
zés el6tti kedvez6tlen latvanyat 2o12-ben (2. és 3. 4brak).

A tajszerkezet-elemzéshez a f6bb nézdpontokrol készi-
tett fotok mellett 1égifelvételeket is felhasznaltunk.

Aldbbiakban a tervezést megalapozé kutatdsaink ered-
ményeit 6sszegezzik.

EREDMENYEK

A tdjszerkezet és a teriilethaszndlat

fébb jellemzéi
Barmelyik iranybdl kozelediink Tallya felé, a tajszerke-
zetben megjelend elsé domborzati elem a Szerencs-patak
széles volgye, amelynek teriilethaszndlatdban szantok
dominéalnak. A volgyet szegélyezo, keleti, illetve nyugati
kitettségli hegyoldalakon pedig évszdzadok 6ta mindkét
irdnyban jelentds tajalkotd elemek a széléiiltetvények.
Kisebb gyiimolcsos tiltetvények mindegyik kérnyezo
telepiilésben talalhaték, de nagyobb kiterjedésti gytimol-
csos csak Tallyan van. Nyugat felé, a Szerencsi-dombsag

magaslatainak csak a fels6 részét foglaljak el erdék, kele-
ten azonban a sz6léiiltetvényeken tuli - a Tokaji-hegység
részét képezd Molyvas hegycsoporthoz tartozo - hegyeket
mar kizardlag nagy kiterjedésti, osszefiiggt erd6tombok
fedik [6].

A tajszerkezet vonalas tagold és 6sszekoto elemei az
orszagos kozutak: Tallya mellett a volgyben a 39. szdmu
féut, a szomszédos Golop és Ratka felé pedig alsébbrendt
0sszekdto utak biztositjak a kapcsolatot. Ugyancsak
érinti Tallyat a Szerencs-Hidasnémeti kzotti vastutvonal.
A tagabb térségben az ipart els6sorban a kébanyaszat
képviseli a viszonylag sfirtin elhelyezked banyaiizemek-
kel és a hozzajuk tartozé nagy feldolgozo és kereskedelmi
telepekkel. Ezek kozé tartozik az andezitbanya - tajszer-
kezetet meghatarozo méret(i - rombolt felszine a meddé-
hanyokkal és a falu északi szegélyére telepitett feldolgozo
teleppel. Ugyancsak meghatarozdak a boraszatok: mind
Tallyan, mind a kornyez6 telepiiléseken beliil néhany
nagyobb feldolgozé tizem is talalhato. Udiil6teriilet nincs
a kozvetlen kornyéken, ugyanakkor jelent6s mind a cél-
turizmus, mind az 4tmend turizmus, amelynek 6 for-
mai: borturizmus, kulturalis turizmus és természetjaras.
A banyatelket is érinti egy, a Zempléni-hegység belsejébe
vezeto, jelzett turistaut.

Orékségvédelmi értékek Tallydn
Az emlitett 2012. évi rendelettel jogszabalyban is megha-
tarozasra keriiltek a Tokaji borvidék mint vilagorokségi
helyszin egyetemes értékei - kozottiik a tajszerkezetben és
a t4j latvanyaban is meghatarozé elemek.

A sok évszazados tdjhasznalatnak szerves része a
kofejtés is. Hiszen a helyben kitermelt kézetb6l - féként
riolittufabdl - épiiltek a kozépkor 6ta a térség varai, temp-
lomai, kastélyai, borhéazai és pincehomlokzatai, s6t a
lakééptiletek - vagy legalabb labazataik - jelentds része.
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the results of studies exploring the landscape history and
the impacts of waste rock dumps on the landscape and
landscape pattern. In international literature, we found
no publications on research-based landscape integration
of stone quarry waste rock dumps. Articles related to
this study mostly deal with the afforestation of coal mine
waste dumps, possibilities for spontaneous vegetation
regeneration and environmental impacts [3, 4], but not
with their landscape or landscape pattern effects.

MATERIALS AND METHODS
Landscape rehabilitation of the Téllya andesite quarry’s
waste rock dumps began in 2012 and was completed by
2016. The mining company’s goal was to create a land-
scape and ecological conditions that meet heritage pro-
tection requirements. For the preliminary study plan of
the dumps’ landscape rehabilitation [5], we first con-
ducted research into landscape patterns and history.
Using two photos from the comprehensive visual assess-
ment conducted from 2g main viewpoints, we can show
the unattractive appearance of the dumps before their
rehabilitation in 2012 (Figures 2 and 3).

For landscape pattern analysis, we used aerial photo-
graphs in addition to photos taken from the main view-
points. Below we summarise the results of our research,
which served as the foundation for planning.

RESULTS

Main landscape pattern and

land use characteristics
Approaching Téllya from any direction, the first topo-
graphic element appearing in the landscape pattern is
the wide valley of the Szerencs stream, dominated by
arable lands. On the eastern and western-facing hillsides
bordering the valley, vineyards have been significant

67

<<2, abra/Figure 2: A Dorg6-hany6 latvanya
a felmérés idején 2012-ben / View of the Dorgé
dump at the time of the survey in 2012

3. dbra/Figure 3: A Remete-hdnyd ltvéanya

a felmérés idején 2012-ben / View of the Remete
dump at the time of the survey in 2012

landscape elements for centuries in both directions.
Smaller fruit orchards can be found in each surrounding
settlement, but larger orchards only exist in Téllya. To the
west, forests occupy only the upper parts of the Szerencs
Hills, while to the east, beyond the vineyards, the Moly-
vas mountains (part of the Tokaj Mountains) are covered
exclusively by large, contiguous forests [6].

The linear elements that both divide and connect the
landscape pattern are the national roads: main road 39
runs through the valley near Téallya, while secondary con-
necting roads provide links to neighbouring Golop and
Ratka. The Szerencs-Hidasnémeti railway line also passes
through Téllya. In the broader region, industry is prima-
rily represented by stone quarrying, with relatively dense
clusters of mining operations along with large process-
ing and commercial facilities. These include the ande-
site quarry’s landscape-defining damaged surface, with
waste rock dumps and the processing plant located on
the northern edge of the village. Wineries are also a defin-
ing feature: several larger processing plants can be found
within both Téllya and the surrounding settlements.
There are no resort areas in the vicinity, yet both desti-
nation tourism and transit tourism are significant, with
the main forms being wine tourism, cultural tourism and
hiking. A marked tourist trail leading into the Zemplén
Mountains also crosses the mining area.

Heritage values in Tdllya

The 2012 decree mentioned above legally defined the uni-
versal values of the Tokaj Wine Region as a World Herit-
age site, including elements that shape the landscape pat-
tern and visual appearance.

Stone quarrying has been an integral part of land use
for many centuries. After all, since the Middle Ages, the
region’s castles, churches, mansions, wine houses, cellar
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A telepiilések képéhez hozzatartoznak a helyben kitermelt
ko6b6l rakott kékeritések, kapuzatok is. A térségben kiter-
melt épitéanyag felhasznalasaval épiiltek az el6z6 évti-
zedekben is az épitészeti értéket képviseld Gj intézmény-
épiiletek és borfeldolgozo iizemek épiiletei is. Mindezek-
b6l kovetkezden a kulturalis orokségvédelmi feladatok
részének tekinthet6 a bdnydszattorténeti emlékek megér-
zése is. Emellett természetvédelmi feladat a bAnyamiivelés
soran feltarult foldtani értékek megovasa és bemutatasuk
lehet6vé tétele is (4. 4bra). Amennyiben a kiilszini banya-
szat nyoman, a mar kitermelés alatt nem &ll6, felhagyott
tajrészletekben értékesnek szamitoé éléhelyek alakulnak ki,
azok megérzése is érokségvédelmi feladat.

A kutatasunkkal kdzvetleniil érintett tajon beliil egyet-
len egyedi jogszabdly altal védett teriilet van, a 3,2 hek-
tar nagysagu tallyai Patdcs-hegy. Ugyanakkor a Zemplé-
ni-hegység, a Szerencsi-dombsaggal és a Hernad-volggyel
kiegésziilve ,kiilonleges madarvédelmi teriilet”-ként (SPA)
Natura 2000 védettséget élvez, azaz ekként nemzetkozileg
is védett tertiilet, amibe a banyatelek egésze beletartozik.

Tdjszerkezeti- és latvanykapcsolatok

a bdnya és a telepiilés kozott
A banyaszat altal kozvetleniil bolygatott felszin eredeti
formait mar csak a harmadik katonai felmérés 1883-ban
késziilt szelvényének [7] részletével tudjuk képzeletben
rekonstrudlni. A felszint vonalkazassal szemléletesen
4brazolo térképen a Kopasz-hegy két kiilonallo cstcsa lat-
haté. A telepiiléshez kozelebb es6 cstcs egykori magas-
sdga 351 méter, a tavolabbié 418 méter volt, mellettiik a
Dorgd-tetd ma is meglévé csticsa 387 méter magas.

A 18-19. szazadi térképekrol leolvashatd, hogy akkor
mar csak a Kopasz-hegy északi oldalanak egy részét fedte
erdd, a Kopasz tetejét, déli és nyugati oldalat, valamint a
sz6l6k felett a Dorgo-tet6 teljes felszinét zart gyeptakard

boritotta. A Kopasz-Dorgd hegycsoport déli és nyugati
oldalan a karsztbokorerdé a potencialis erd6tarsulas.
Annak fafajai koziil a molyhos tolgy és a tatarjuhar nyo-
mokban megtalalhato a degradalt eredeti felszineken.

Tallya belteriilete a Zempléni-hegység nyugati - domb-
sagi-hegylabi jellegti - szegélyén fekszik. A kozépkorban
a telepiilés eredetileg a 241 méter magas Palota-hegy-
t6l indul6 hegylabi hatra épiilt, egykor bovizii forrasok
mellé. A falu (kés6bb mezdvaros) elészor a féut mellett,
annak két oldalan, els6sorban észak-nyugati iranyba ter-
jeszkedett, majd a f6utra merdlegesen alakultak ki az 4j
utcék, sikatorok [8]. A teleptilés beépitett része az Gjabb
korban, féként a vasut épitését kovetden a Szerencs-pa-
tak volgye felé novekedett. Kozigazgatasi teriilete 3795
hektar, jelenlegi lakosszama 1560 f6, csokkend tendenciat
mutat. A kozigazgatasi teriilet északkeleti iranyban mesz-
szire benyulik az 6sszefliggd erd6kkel boritott hegységbe.
Délkeleti iranyban a volgytalpnak viszonylag keskeny
savjat foglalja el, dont6en szantéfoldi hasznositassal, majd
atnyulik a Szerencsi-dombsag teriiletére. Ott a Somos és
a Gardony-tet6 hegylabi sz6l6dil6iben - Herény, K6vagok,
Meggyesek - ahogy évszazadokkal ezel6tt, gy ma is taly-
lyai tiltetvények fekszenek.

A telepiilés belteriilete és a banya kozotti tajrészletet
-160-250 méter kozotti tengerszint feletti magassagon -
csaknem szaz szdzalékban szél6iiltetvények foglaljak el.
250 méter f6l6tt a medddhanydk (tovdbbiakban: hanydk)
aljaban még latszanak az egykori sz6l6k nyomai, a bAnya
kozelsége miatt azonban azt a tajsavot jelenleg féként
degradalt bozdtos fedi. A tallyai sz6l6k egykor 300 méte-
res magassagig minden irdanyban elfoglaltdk a hegy- és
domboldalakat, s6t néhany kedvezo terméhelyen valami-
vel a 300 méter folé is nyultak. Az égtaji kitettség a tele-
piilés és a banya kozotti tajrészletben valtozatos. Ebbol
kovetkez6en a viszonylag enyhe lejtésti domboldalakat
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facades - and even a significant portion of residential
buildings or at least their foundations - have been built
from locally quarried stone, mainly rhyolite tuff. Stone
fences and gateways made from locally quarried stone
are also part of the settlements’ appearance. Buildings

of architectural value, such as new institutional build-
ings and wine processing facilities, were also constructed
using building materials extracted from the region in
recent decades. Consequently, preserving historical min-
ing monuments should be considered as falling within
the scope of cultural heritage protection. In addition, the
conservation of geological values exposed during mining
operations and making them available for interpretation
is an important nature conservation task (Figure 4). If val-
uable habitats develop in abandoned landscape areas are
no longer subject to extraction, their preservation is also
a heritage protection task.

Within the landscape directly concerned in our
research, there is only one area protected by individual
legislation: Patdcs Hill in Téllya, covering 3.2 hectares.
However, the Zemplén Mountains, together with the Sze-
rencs Hills and Hernad Valley, are designated as a Natura
2000 “Special Protection Area” (SPA), making it an interna-
tionally protected area that includes the entire mining site.

Landscape pattern and visual

connections between the quarry

and the settlement
The original surface directly disturbed by mining activity
can now only be reconstructed in our imagination with
the help of a section from the third military survey com-
pleted in 1883 [7]. The map, which illustrates the surface
with hatching, shows two distinct peaks of Kopasz Hill.
The peak closer to the settlement had an original height
of 351 metres, the more distant one was 418 metres, while
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<<y, abra/Figure 4: Oldalvulkani tevékenység
nyoma a banyafalon 2011-ben / Evidence of
lateral volcanic activity on the quarry wall in 2011
5. abra/Figure 5: Sz6l6iltetvények a telepiilés
és a medd6hanyodk kozotti tajsavban, a medds-
hényordl nézve / Vineyards in the landscape strip
between the settlement and the waste dumps,
viewed from the waste dump

the peak of Dorgo Hill beside them that still exists today is
387 metres high.

Maps from the 18"™-19'" centuries show that only part
of the northern side of Kopasz Hill was covered by forest
at that time; the top of Kopasz Hill, its southern and west-
ern sides, and the entire surface of Dorgé Hill above the
vineyards were covered by closed grassland. Karst shrub
forest is potentially the forest type on the southern and
western sides of the Kopasz-Dorg0 hill group. Among its
tree species, downy oak and Tatar maple can be found in
traces on the degraded original surfaces.

The built-up area of Téllya is located on the western
foothills of the Zemplén Mountains. The settlement was
originally built in the Middle Ages on a foothill ridge start-
ing from the 241-metre high Palota Hill, next to once-abun-
dant springs. The village (later market town) first
expanded on both sides of the main road, primarily in a
north-western direction, then new streets and alleys were
formed perpendicular to the main road [8]. In more recent
times, particularly following the construction of the rail-
way, the built-up area of the settlement grew towards
the valley of the Szerencs stream. Téllya's administra-
tive area covers 3,795 hectares. Its current population is
1,560 and is trending downwards. The administrative area
extends far into the contiguous forested mountains in the
north-eastern direction. In the south-eastern direction, it
occupies a relatively narrow strip of the valley floor, pre-
dominantly used for arable farming, then extends into the
Szerencs Hills area. There, in the foothill vineyard plots of
Somos and Gardony Peak - Herény, K6vagok, Meggyesek -
Tallya vineyards exist today as they did centuries ago.

The landscape zone between the settlement’s built-up
area and the quarry - at elevations between 160-250
metres above sea level - is almost wholly covered by vine-
yards. Above 250 metres, at the base of the waste rock
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Urikdny-Zsivoigyl kObamya-zuzéja.  Udvdzlet Tallyardl

elfoglal6 sz616diilok egyarant néznek dél, nyugat és kelet
felé is. Erdekesség, hogy a banya és a telepiilés kozott
emelked6 Palota-hegyet korben, tehat az északi oldalon is
sz6l6iiltetvények boritjak (5. abra).

A banyaszattdl fiiggetleniil megsziint a telepiiléstol
tavolabb fekvo és a meredek felszinti tltetvények miive-
lése. Az egykori Csirkés-diilét lassan teljesen elfoglalja a
ligetes jellegli erd6. A Dorgd nyugati és keleti oldalaban
messzirdl is jol 1athatéak az egykori sz6l6é-parcellak szé-
lére kihordott késancok - tallyai neviikon ,garadicsok”.
Azokon bozdtos novényzet telepililt meg, a sz616k egykori
helyét pedig most mar kozel szazéves ,6sgyep” boritja.

A telepiilésszegély és a hanyélabak kozott a legkisebb
tavolsag csupan 400 méter. Ez a kozelség erds, kozvetlen
vizualis kapcsolatot eredményez. A telepiilés kdzponti
részérol a zart beépités miatt nincs ralatas a hanyokra, a
széls6 utcakbdl, lakdépiiletekbdl és telkekrél azonban fel-
tlinnek, és meghatarozo latvanyt nydjtanak a hanyok.

A Dorgd-hanyokrdl és a Remete-hanyordl pompas kila-
tas nyilik a szél6iiltetvények és a teleptiilés irdnyaba. Méas
hegyaljai tajrészletekkel dsszehasonlitva itt csak kevés
terasz van a sz6l6kben, azok is f6ként foldrézstisek. A pin-
cék Tallyan a telepiilésbels6ben vannak, ezért a tajképben

itt sem szdrtan, sem csoportosan épiilt pincék nem latha-
téak. A telepiilésképben, amint a Szerencs-patak volgye
feldl és a telepiilés felé harom iranybdl tartd kozutakrol,
ugyanugy a banya fel6l nézve is a két miiemlék templom
karcsu tornya a meghatarozo. A latvanyt nyugati irdnyban
a Szerencsi-dombsag magaslatai zarjak, de a banyatelek
legfels6 szintjérdl a Somos és a Szentes kozott feltiinik
Monok telepiilés épiiletegyiittese is. A hanyok tetejérél
déli irdnyba nézve a legtavolabbi magaslatként a tokaji
Nagy-Kopasz is latszik. Ugyancsak lathat6 Szerencs varos
északi szegélye, a varos és a Nagy-Kopasz kozott pedig az
alfoldi siksag tavolba vesz6 horizontja sejlik fel.

A banyamiivelés torténete és

hatdsa a tdjkarakterre
Tallyan feltehet6en mar a kozépkortol fejtettek épit6ko-
vet, hiszen a tobbszaz éves, ma is 4ll6 épiiletek, valamint a
telekhatéarol6 kékeritések mind helyben kitermelt k6zet-
bél épiiltek. Az 1780. évi irbéri térképen a Kopasz-hegyen
nem lathatd kéfejto.

Az 1867-ben kiadott Tokaj-Hegyalja albumban [g] Taly-

lyardl kozolt, romantikus stilusu tajrajz a Szerencs-pa-
tak volgyének tils6 oldalan allt malom mell6l készilt.
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6. abra/Figure 6: Tallya ldtképe a Tokaj-Hegyalja albumban (1867) /

View of Tdllya in the Tokaj-Hegyalja album (1867)

7. abra/Figure 7: Az 1929-ben épitett t&r az 1930-as években (balra),
archiv képeslapon (forras: 0SZK Fényképtar) és 2013-ban (jobbra) /

The crusher, built in 1929, shown here on an archival postcard, in the 1930s
(left) (source: NSZL Image Collection) and in 2013 (right)

dumps (hereinafter: dumps), traces of former vineyards
are still visible, but due to the quarry’s proximity, this
landscape strip is currently covered mainly by degraded
scrub. The Téllya vineyards once dominated the hill-
sides and mountainsides up to 300 metres in all direc-
tions, and in some areas favourable to their growth, they
went slightly above 300 metres. The landscape between
the settlement and the quarry has slopes facing a vari-
ety of compass directions. Consequently, the vineyard
plots occupying the relatively gently sloping hillsides
face south, west and east. Interestingly, Palota Hill rising
between the quarry and the settlement is surrounded by
vineyards, including on its northern side (Figure 5).

Regardless of mining activity, cultivation of vineyards
located further from the settlement and on steep slopes
has ceased. The former Csirkés vineyard plot is slowly
being completely taken over by a grove-like forest. On the
western and eastern sides of Dorgo, stone walls - locally
known as “garadics” - that were built at the edges of for-
mer vineyard plots are visible from afar. Scrubby vegeta-
tion has established itself on them, and former vineyard
sites are now covered by nearly century-old “ancient
grassland.”

The shortest distance between the settlement edge
and the dump bases is only 400 metres. This proximity
provides a strong, direct visual connection. Due to the
closed building pattern, there is no view of the dumps
from the settlement centre, but the dumps are visible
from the peripheral streets, residential buildings and
plots, and define the view.

There is a splendid view from the Dorgé dumps and
the Remete dump toward the vineyards and the settle-
ment. Compared to other landscape sections in Hegy-
alja, this area features few vineyard terraces, and these
are mainly earth embankments. The cellars in Téllya
are in the built-up area of the settlement, so scattered
or grouped cellars are not visible in the landscape. The
slender towers of the two listed churches dominate the
view from the three roads approaching from the Szerencs
stream valley and towards the settlement, as well as from
the quarry. The view is enclosed to the west by the eleva-
tions of the Szerencs Hills, but from the highest level of
the mining plot, the building complex of Monok settle-
ment can be seen between Somos and Szentes. Looking
south from the top of the dumps, the most distant ele-
vation visible is Nagy-Kopasz Hill in Tokaj. The northern
edge of the town of Szerencs is also visible, and between

the town and Nagy-Kopasz, the Great Hungarian Plain can
be seen on the horizon.

History of mining activity and its impact

on landscape character
Building stone was presumably quarried in Tallya from
the Middle Ages, as the centuries-old buildings still stand-
ing today and the stone property boundary walls were all
built from locally extracted rock. The Urbarium map from
1780 does not show a quarry on Kopasz Hill.

The romantic-style landscape drawing of Tallya pub-
lished in the 1867 Tokaj-Hegyalja album [g] was made
from beside a mill that stood on the opposite side of
the Szerencs stream valley. In the drawing, behind the
then-truncated tower of the Catholic church is Dorgé
Hill, while the double elevation of Kopasz Hill - which
no longer exists today - is behind the Reformed church
(Figure 6).

The first and second military surveys of Tallya do not
indicate any quarry in the hills near the settlement. The
third military survey indicates only one quarry in the set-
tlement’s periphery, on the western side of Nyerges Hill,
which according to literary sources was the rhyolite tuff
quarry opened in 1861 [10].

In 1928, on an area of land leased from the village by
Téllyai Kébanya Rt. (Tallya Quarry Inc.), Urikany-Zsilvolgyi
Magyar K6szénbanya Rt. opened a quarry. Large-scale
operations began on the site in 1929 [11]. The extrac-
tion of andesite began on the northern side of the moun-
tain. Soon, other contractors also opened smaller, inde-
pendent quarries on the Kopasz Hill side: to the east,
the Cserepes quarry, and to the south-west, the Zene
quarry. However, a few years later, the joint stock com-
pany also incorporated the areas around these quarries.
The 1941 military map, on a 1:75,000 scale [7], indicates
quarry yards in three locations - on the north-western
side of Kopasz Hill and on the western and eastern sides
of Dorgo - and also shows the cableway and industrial
railway track. Soon, extraction was also taking place on
the side between Kopasz Hill and Dorgo, and then on the
Meleg-oldal, which occupies the foot of Gomboska. Here,
we show the crusher building built in 1929 in an archival
photo and its current ruined state (Figure 7); the remain-
ing structure is an industrial landscape monument worthy
of preservation.

After World War 1II, the quarry was nationalised in
1949 and subsequently operated under various systems.
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A képen a katolikus templom akkor még csonka tornya
mogott a Dorgo, a reformatus templom mogott a Kopasz-
hegy - napjainkban mar nem létezd - kett6s magaslata
lathato (6. 4bra).

Az els6 és a masodik katonai felmérés tallyai szelvé-
nyei nem jeldlnek kébanyat a telepiilés melletti hegyek-
ben. A harmadik katonai felmérés egyetlen banyat jeldl a
telepiilés kiilteriiletén, a Nyerges-hegy nyugati oldalaban,
amely irodalmi forrasok szerint az 1861-ben nyitott riolit-
tufa banya [10].

1928-ban a Tallyai K6banya Rt. altal a kozségtol bérelt
teriileten az Urikany-Zsilvolgyi Magyar K6szénbanya Rt.
megnyitotta a bany4jat, ahol a nagylizemi miivelés 1929-
ben indult meg [11]. Az andezit kitermelése a hegy északi
oldala fel6l kezd6dott. Hamarosan maés vallalkozasok is
nyitottak kisebb, 6nallo banyakat a Kopasz-hegy oldala-
ban: kelet felé a Cserepes-banyat, délnyugat felé pedig
a Zene-banyat. A részvénytarsasag azonban néhany év
mulva ezeknek a banyaknak a teriiletét is bekebelezte.
Az 1941. évi, 1:75.000-es méretaranyd katonai térkép [7]
harom helyen, a Kopasz-hegy északnyugati, valamint
a Dorgd nyugati és keleti oldalaban is jeldl banyaud-
vart, amellett 4brazolja a kotélpalyat és az iparvaganyt
is. Hamarosan a Kopasz-hegy és a Dorgo kozotti oldal-
ban, majd a Gomboska labat elfoglalé Meleg-oldalon is
folyt kitermelés. Archiv fotén és mai romos allapotdban
(7. 4bra) mutatjuk be az 1929-ben épitett tors-épiiletet,
amelynek megmaradt vaza megorzésre érdemes ipartorté-
neti tdjemlék.

A banyat a II. vildghabort utén, 1949-ben allamositot-
tak, azt koveten tobbszor valtozé keretek kozott tize-
melt, és 1991 6ta a Colas-Eszakkd Kft. mitkodteti. A 117
hektaros banyatelek az egykori Kopasz-hegy tertile-
tén kiviil a Dorgénak nevezett, szomszédos magaslatot
is magaba foglalja. Mara a Kopasz-hegy jelentés része

elbanyaszasra keriilt, a kitermelés a hegy keleti részén,
illetve a jelenlegi banyaudvarban lefelé folytatddhat.

A nagytizemi kitermelés beinditasaval egyidejtileg kiépiilt
a rakodotelep az iparvagannyal, ahhoz a kézetet siklok

és kotélpalya szallitotta a ziz6tdl. A 20. szdzad masodik
felében létesiilt az 1j feldolgozé- és raktartelep a Tallyarol
északi irdnyba kivezet6 ut keleti oldalan. A kozuti szal-
litdsok jelentds megndvekedése eredményezte az igényt
az aruszallitasi forgalom telepiilésen kiviilre helyezésére.
A kozelmultban a tajszerkezet legjelent6sebb alakitasa

a Téallya belteriiletét elkeriild utszakasz megépitése volt.
A telepiilés és a banya kozotti tajszerkezeti kapcsolat jol
érzékelhetd a légifelvételen (8. abra)

Meddéhdanydk
A hanyok geomorfoldgiai értelemben antropogén ere-
dett, gravitaciosan felhalmozott tormeléklejt6k. Humu-
szos talaj a kitermelésbél gyakorlatilag nem kertilt az
anyagukba. A lerakott kézet dontéen aprészemcsés,
azonban belekeriilt nagyobb méretfi tormelék is, ami
helyenként a felszinen is megjelenik. A kzettormeléken
a novényzet spontan betelepedése kovetkeztében lassu
folyamatként megindult a vaztalajképzddés. A hanyok
labanal vizszivargas jelentkezik, ami a nedvesebb termo-
helyeket kedveld, tajidegen fas novényzet spontdn megte-
lepedését is el6segiti.

A beazonosithatosag érdekében nevet adtunk a
hanyoknak, illetve egyes hanyorészeknek: Melegoldali
hanyok, Remete-hanyo, Dorgé hanydk (Dorgé-also, Dorgo-
hatso, Dorgd-felss), Cserepes-hanyo és Csirkés-hanyo
(9. 4bra). A kiilonb6zd idé6kben késziilt tizemi tervek
kiilonb6z6 neveken, legtobbszor csak szamokkal jelolték
az egyes hanyokat és hanyorészeket.

A 20. szazad kozepétdl, a fejtés elérehaladasaval
egyidejlileg az északkeleti oldal els6 banyaudvarat és
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Dorgo-hanyoka s e

It has been operated by Colas-Eszakkd Kft. since 1991.
The 117-hectare mining plot encompasses not only the
area of the former Kopasz Hill, but also the neighbouring
elevation known as Dorgo6. Today, a significant portion of
Kopasz Hill has been quarried away; extraction can con-
tinue in the eastern part of the mountain and downward
in the current quarry yard. With the launch of large-scale
extraction, a loading facility was built with an industrial
railway track, to which the rock was transported from the
crusher by inclines and a cableway. In the second half of
the 20th century, the new processing and storage facility
was established on the eastern side of the road leading
north out of Tallya. The significant increase in road traf-
fic meant that freight needed to be diverted away from
the settlement. The most significant recent change to

the landscape pattern was the construction of the bypass
around Téllya's built-up area. The spatial connection
between the settlement and the quarry is clearly visible in
the aerial photograph (Figure 8).

Waste rock dumps
The dumps are anthropogenic slopes consisting of gravi-
tationally accumulated debris. Practically no humus soil
was included in their material from the extraction. The
deposited rock is predominantly fine-grained; however,
larger debris was also included, and appears in places on
the surface. Slow soil formation began on the rock debris
as a result of the establishment of spontaneous vege-
tation. Water leakage appears at the foot of the dumps,
promoting the spontaneous establishment of non-native
woody vegetation that prefers more moist habitats.

For identification purposes, we named the dumps and
certain dump sections: Meleg-oldal dumps, Remete dump,
Dorg6 dumps (Lower Dorgd, Rear Dorg6, Upper Dorgd),
Cserepes dump and Csirkés dump (Figure g). Operational
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<<8, abra/Figure 8: Andezithanya és medds-
hénydinak megjelenése a tajszerkezetben /
Appearance of the andesite quarry and its waste
dumps in the landscape pattern

FORRAS/SOURCE: COLAS ESZAKKG KFT. 2012
9. dbra/Figure 9: A hanyok elhelyezkedése
! 2013-ban, a kutatés kezdetekor / Location of the
dumps at the beginning of the research in 2013
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plans prepared at various times marked the individual
dumps and dump sections with different names, but most
often just with numbers.

From the mid-20™ century, as extraction progressed,
the first quarry yard on the north-eastern side and the
former “Zene” quarry began to be filled with waste mate-
rial. The conical formations of the increasingly higher
dumps soon formed a backdrop that concealed the quarry
yard from the settlement. On the Meleg-oldal, the exter-
nal dump was constructed first, followed by the internal
dump. After 2005, additional waste material was placed
on part of the external dump already covered with woody
vegetation, significantly increasing its height. Construc-
tion of the Remete dump began in the 1g8os. Its lower
level, which is the dump section closest to the settlement,
was created by relocating material from the internal
dump previously deposited in the quarry yard after 2006.
An interesting document in terms of landscape history is
a postcard from 1939 (Figure 10): the aerial photograph
shows that the Dorg6 still did not have any dumps, with
vineyards extending almost to its top.

The andesite quarry’s dumps now practically surround
the extraction area at the mining plot boundary. In good
visibility conditions, they are visibly distinct from the sur-
rounding landscape from 8-10 kilometres away.

The dumps built on the southern side of the mining
plot actually lean against the northern and north-west-
ern sides of Dorgé. These dumps, deposited in the 1970s
and 1980s, towered over the settlement as regular conical
formations for many years, significantly disfiguring the
landscape and the visual character of the village within it.
Later, the upper parts of the Dorgé dumps’ conical forma-
tions were removed, resulting in truncated cone shapes
that introduced strong horizontal planes into the view.
Decades ago, various landscape rehabilitation activities
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10. abra/Figure 10: Téllya a Kopasz-heggyel archiv képeslapon, 1939 /
Tallya with Kopasz Hill, archival postcard, 1939
FORRAS: 0SZK KEPTAR / SOURCE: NSZL IMAGE COLLECTION

Tallya

az egykori ,Zene” banyat kezdték meddével feltolteni.

Az egyre magasodd hanydk kupjai a teleptilés fel6l hama-
rosan kulisszaként takartdk a banyaudvart. A Meleg-olda-
lon els6ként a kiils6-hanyo létestilt, majd megkezd6dott a
bels6 hanyd épitése. 2005 utan az akkor mar fas novény-
zettel boritott kiils6-hanyo egy részére tjabb meddd
ratoltés kerilt, azt jelentdsen magasitva. A Remete-hanyd
épitése az 1980-as években kezd6dott. Also szintje, ami a
teleptilés felé es6 legkozelebbi hanyodrész, a korabban a
banyaudvarban lerakott bels6 hany6 anyaganak athelye-
zésével keletkezett, 2006 utan. Erdekes tajtérténeti doku-
mentum egy 1939. évi képeslap (10. 4bra), amelynek légi
felvételén a Dorgd még a hanyok nélkiil lathato, csaknem
a tetejéig felhuzddo szoléiiltetvényekkel.

Az andezitbanya hanydi (tovabbiakban hanydk) mara
gyakorlatilag korbeveszik a fejtési tertiletet a banyatelek
hataranal. J6 latasi viszonyok esetén 8-10 kilométer tavol-
sagbol is lathatdan elkiiloniilnek a kornyez6 tajtol.

A banyatelek déli oldalan épitett hanydk tulajdonkép-
pen a Dorgd északi és északnyugati oldaldhoz tdmaszkod-
nak. Ezek, az 1970-es és 8o-as években lerakott hanydk
sok éven at szabdlyos kupként magasodtak a telepiilés
folé, jelentdsen elcsufitva a taj és abban a faluegytittes
latvanyat. Késébb a Dorgd hanyok kupjainak felso részét
letermelték, igy a hanyok csonkakup formajuak lettek,
ezzel erdteljes vizszintes sikok keletkeztek a latvanyban.
A Melegoldali kiils6-hanyon és a Remete-hanyon évtize-
dekkel ezel6tt tervezett tajrendezési tevékenységhbol csak
a felszinek elegyengetése valdsult meg. Mind a magas

kupok cstucsainak elbontédsa, mind a hanyoék 1abanal a
novényzet megtelepedése akkor jelentésen javitott a lat-
vanyon, a torz letorések és a merev felszinformak azon-
ban tovabbra is tajképi diszharmoniat eredményeztek.

KOVETKEZTETESEK
Az orszag legnagyobb andezitbanyajanak torténete is
bizonyitja, hogy a banyaszat jelentds tajalakit6 tényezo.
Hatésai részben tajfejlesztéek, részben egyes - hagyoma-
nyos, vagy a jovében kivanatos - tdjhaszndlati médokat
korlatozdak. A tajvédelmi és a kornyezeti igények valto-
z&sa nagymértékben befolyasolja a banyaszat tajalakitd
hatasainak tarsadalmi megitélését, és egyidejlileg el6-
térbe helyezi az ipari létesitmények tajbaillesztésének
szlikségességét.

A tajtorténeti kutatas segitett megérteni a banyaszat
soran lezajlott folyamatokat és azoknak a tajkarakter két
meghatarozo tényez6jére - a tajképre és a tajszerkezetre
- gyakorolt hatasat. A latvanyvizsgalat a tdjban leginkabb
zavard modon megjelend banyarészek azonositasat és a
szilikséges beavatkozasok meghatarozasat szolgalta.

A kutatasokkal megalapozott tajbaillesztési terv meg-
valosult.

A téllyai meddéhanyok tajbaillesztési tervének készi-
tését megalapozd kutatasunk eredményei alatamasztjak,
hogy a tajrendezési tervezést a kiilszini banyak esetében
is a tajalakulés torténetének és a jelenlegi tajszerkezet-
nek a tanulményozasaval kell kezdeni, és sokoldalu lat-
vanyvizsgalattal célszer(i megalapozni. ®
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were planned on the Meleg-oldal external dump and the
Remete dump, but work was limited to levelling the sur-
faces. The view at that time was significantly improved by
both the removal of the high cone peaks and the estab-
lishment of vegetation at the foot of the dumps, but the
distorted breaks and rigid surface forms continued to
result in visual disharmony in the landscape.

CONCLUSIONS
The history of the country’s largest andesite quarry also
proves that mining is a significant landscape-shaping
factor. Its effects are partly constructive in this regard and
partly restrictive with regard to certain land uses, both
traditional and desirable in the future. Changes in land-
scape protection and environmental requirements greatly
influence society’s perception of mining’s landscape-
shaping effects and simultaneously bring to the fore the
need for industrial facilities to be integrated into the land-
scape.

The historical research into the landscape helped us
understand the processes that took place during mining
and their impact on the two defining factors of landscape
character - the landscape view and landscape pattern.
The visual assessment helped identify the quarry areas
that are most disruptive in the landscape and determine
the necessary interventions.

The landscape integration plan based on the research
has been implemented.

The results of our research, which provided the foun-
dation for the landscape integration plan of the Téllya
waste rock dumps, confirm that landscape rehabilitation
planning for surface mines should begin with a study of
the history of landscape formation and the current land-
scape pattern, and be based on a comprehensive visual
assessment. ©

@oElo)
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