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Relief was one of the earliest landscape components to be 
classified in Europe. The initial assumptions of relief classification 
appeared in 1650 (Varenius 1650), although the majority of 
the research on relief classification for various purposes 
was conducted in the 19th century. The criteria used were 
physiognomic assumptions (Ritter 1826, Naumann 1850), the origin 
of forms and types of relief (Peschel 1869) and the systematics of 
morphogenetic factors (Richthofen 1886). In Western Europe, the 
dominant classification of relief was in terms of morphogenetics 
and genetics (Davis 1889, 1900; Lobeck 1939).

Apart from the typological classification, it was also essential 
to create regional divisions. Geomorphological rationalisations 
were the basis for later physico-geographical regionalisation. In 
Poland, the concepts of such divisions were initiated by S. Staszic 
(1815) and W. Pol (1851). Orographic criteria related to the layout of 
the belts of Polish relief dominated. The orographic approach was 
the basis for the physiognomic division of relief, supplemented 
by the genetic approach, which led to the identification of 
“Landscapes of Poland” (Smoleński 1912). The first regional 
division of Poland was based on geomorphological criteria 
emphasising the types of relief (Lencewicz 1922). In later studies 
in various parts of Europe, the emerging regional typologies 
of the landscape also referred to the perception of landscape 
concerning relief (e.g. Tricart 1965, Demek 1976). The studies 
dealing with the problem of physico-geographical regionalisation 
in Poland directly referred to geomorphology and the geology of 
regions in the underlying assumptions of classification (Kondracki 
1969, Ostaszewska et al. 2009). Poland is an example of the strong 
relationship between geological structure and relief perceived in 

scientific studies. J. Kondracki (1969) in particular, as the author of 
the physicogeographical regionalisation of Poland used today, 
attempted to systematise the terms used to describe various 
forms of land relief (e.g. lowlands, plains, hills). He has argued 
that the typological classification of forms must take into account 
the internal structure of the forms, the modelling process related to 
climate, and their geological age (Kondracki 1981). In the typology of 
landscape classification in the Polish Lowlands, the physiognomy 
of relief was indicated as an essential criterion (Bartkowski 1974), 
with particular attention paid to the precise definition of the role of 
slopes and sides, land gradients and the typology of plains and 
lowlands (Richling 1981).

The introduction of a new classification of landscapes 
comes as a result of implementing the European Landscape 
Convention (ELC 2000), which Poland signed in 2004. It is also 
necessary to introduce legal solutions for landscape protection. 
Article 6 of the ELC 2000 sets out the need to identify and 
assess landscapes, which requires the introduction of a new 
classification. Each EU Member State that has signed the 
Convention may introduce its own method of determining the 
landscape, which leads to significant differences between 
nations in their proposed landscape classifications (Wascher 2005). 
The adopted classifications should distinguish elements of the 
natural environment, as well as historical and cultural elements 
that should be given equal importance.

Among the various criteria proposed, the most common 
landscape attributes adopted in Europe are the natural attributes 
of the landscape, in particular: relief, geological structure and soil 
(Majchrowska 2008). A landscape audit considers a wider range of 
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problems than delimitation of landscape types based on terrain. 
However, relief is one of the landscape components that, if taken 
into account, enables the creation of logical spatial boundaries 
within most of the features of the natural environment.

In Poland, the idea of landscape classification was adopted 
upon Poland’s accession to the European Union in 2004 as the 
European Landscape Convention (ELC 2000) entered into force. In 
2015, Poland adopted the 24 April 2015 Act on the Amendment of 
Certain Acts in Connection with the Strengthening of Landscape 
Protection Tools (the ‘Act”). The Act sets out the need to prepare a 
landscape audit for the whole of Poland, through the identification 
of current landscapes in each administrative region. The main 
element of the audit is to identify the particularly valuable 
landscape fragments, called priority landscapes. In recent 
research, the scope of landscape identification and assessment 
(Solon et al. 2014) and the determination of the range of landscape 
analyses for landscape protection (e.g Czochański 2016, Myga-Piatek 
et al. 2016, Pukowiec-Kurda et al. 2017, Michalik-Śnieżek et al. 2017, Badora 
et al. 2018), as well as the implementation of landscape audits 
on a local scale (Badora et al. 2018), were all emphasised. The 
last stage of legal regulation concerning landscape protection 
was the introduction of the Regulation on the Preparation of 
Landscape Audits of 11 January 2019 (the “Regulation”). This 
contains detailed guidelines on how to conduct a landscape 
audit. The Regulation introduces a mandatory instruction that 
unifies methodological assumptions, including the classification 
of landscapes.

This article discusses problems with the methodology of 
prioritising landscape identification, with respect to the role of relief 
determining landscape types. This was verified using examples 
of landscape analysis of three landscape parks in Poland (Figure 
1). The Parks analysed are part of the nature protection system in 
Poland. Their conservation status corresponds to IUCN category 
V protected areas: protected landscapes/seascapes (Dudley et al. 
2013), also referred to as “regional parks” in other countries. The 
research questions focused on the proposed division of relief types 
in the process of separating current and priority landscapes on a 
local scale. We were mainly interested in whether the proposed 
landscape classifications (especially regarding relief) respond to 
the needs of practical studies. In our case, this procedure was 
necessary for the preparation of Landscape Parks’ Conservation 
Plans. In this type of document, the actual types of landscapes 
and priority landscapes are indicated, in accordance with the 
provisions of the Act.

Material and Methods
In order to show the results of the different ways in which 

relief is included in the landscape classification, a comparison 
was made between two approaches: the first based on the 
Principles of Landscape Audit according to the Regulation, and 
the second based on the authors’ method of identifying current 
and priority landscapes (Cieszewska et al. 2018).

To visualise the results, three landscape parks were analysed 
within the landscape types identification and assessment 
framework prepared for protection plans. Each of the parks 
protects unique landscape values. For comparison purposes 
parks were selected for the differences in their landscape 
features in post-glacial areas (the Vistula glaciation zone - 
Brudzeń Landscape Park, the Odra glaciation zone - Chojnów 
Landscape Park) and the highlands (Kozubów Landscape Park). 
Brudzeń Landscape Park is located close to the city of Płock. 
It protects the valley of the Skrwa River, together with areas of 
post-glacial uplands that are adjacent to the valley. The unique 
value of the park is its outstanding terrain denivelations and clear 
morphological edges separating various genetic levels of the 
relief. Chojnów Landscape Park protects the deciduous forest 

landscape on a post-glacial upland near the Warsaw Metropolitan 
Area. Typical for this area are slight denivelations, the largest 
of which result from the fact that the park covers a fragment of 
the post-glacial upland slope descending into the Vistula valley. 
Slightly cut river valleys also diversify the landscape. Kozubów 
Landscape Park is located to the south of the city of Kielce (200 km  
south of Warsaw). It protects the relief of marl hills covered 
with loess. All three landscape parks are dominated by similar 
forms of land cover, such as forest, arable land and rural built-up 
areas. For each park, a set of two maps showing the division of 
landscape parks was compiled: (1) set out in accordance with 
the Regulation of 2019, and (2) using the method developed by 
the authors for the purposes of protection plans for these parks 
(Cieszewska et al. 2018). The basis for the studies was the 
local scale (1:10 000). The first stage was to identify landscape 
units, taking into account the coverage/use of the land together 
with the relief. This study presents the results of this stage. To 
determine the priority landscapes, which goes beyond the scope 
of this article, it is necessary to take into account additional 
physiognomic and cultural criteria.

At the time of preparing these documents for the landscape 
parks (2017-2018), there was no legal basis under the Regulation 
in force, but various draft versions were available as instructions 
(e.g. Solon et al. 2014) and recommendations for landscape audit 
(Niedźwiecka-Filipiak et al. 2017). In the authors’ method, these studies 
were taken into account only in the general assumptions of 
classifying landscape types, their characteristics and assessment 
leading to the identification of priority landscapes. For the same 
areas, a list of landscape types was prepared according to the 
author’s method, based on the materials mentioned above, 
adjusted to the needs of preparing protection plans. Then the 
results were compared with the landscape types resulting from 
the Regulation (Table 1). The compilation shows how different the 
types of landscape may be in terms of land relief and land cover 
when applied to practical studies. In the case of the author’s 
method, the difference results from the morphometric and 
morphogenetic variability of land relief and land cover (Cieszewska 
et al. 2018). In the case of classification under the provisions of 
the Regulation of 2019, the land cover was considered as the 
landscape background and the relief characteristics act only as a 
supplement to the generalised landforms. 

Results
A comparison of two methods of determining the types 

of landscape units in three different areas showed significant 
variances in the number of divisions between the authors’ study 
and that carried out on the basis of the Regulation. (Tab 2).

In Brudzeń Landscape Park, divisions made according to the 
Regulation indicate the existence of only two categories of relief 
– valleys and plains. For the purposes of the protection plan, it 
was necessary to extend the scope of the land relief delimitation 
(Figure 2) by additional types: long slopes of wide river valleys 
(with a length of >200 m) and narrow valleys with short slopes 
(dry valleys and ravines with steep slopes of length 50-200 m), 
which have no corresponding types under the Regulation. (In the 
Regulation they are only mentioned in the detailed characteristics 
of landscape units). As a result, they would not be taken into 
account in the classification of landscape types. Compared to the 
Regulation, the identification of landscape types for a conservation 
plan is primarily based on a more detailed differentiation of relief 
and detailed coverage of the land (Figure 2).

On a map prepared further to the Regulation, the variability 
of the landscape background (using land cover) does not refer to 
the relief, which is visible in the Skrwa River valley. Morphological 
boundaries are not taken into account. Based on the land cover 
only, it is not possible to take into account the valley slopes. To 
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Figure 1. Location of study area in the context of Poland

Table 1. Classification of relief, typology and identified landscape types, according to: A –Annex 2 of the Regulation on the Principles 
of Preparing Landscape Audits of 11 January 2019 (source: own work); B – The method used in preparing Landscape Parks’ Con-
servation Plans (source: own work based on Cieszewska et al. 2018)

Relief typology Identified landscape types, abbreviations from maps
Brudzeń Landscape Park

A - Plains
- Valleys A

LB - Forested landscape on coniferous habitats in valleys/on plains
LL - Forested landscape on deciduous habitats in valleys/on plains

LOB - Forested landscape on riparian and swampy habitats in valleys
WRm - Rural landscape with predomination of agricultural land use mosaic with small-sized 

plots on plains
WRs - Rural landscape with mosaic of agricultural land use with medium-sized plots on plains 

WZ - Rural landscape with predomination of rural settlements on plains

B

- long slopes of wide river 
valleys

- plains of postglacial 
upland

- wide river valleys with 
short slopes

- narrow valleys with 
short slopes

B

WL - Forested landscape on postglacial upland plains 
WMZ - Mosaic landscape of built up areas and fields on postglacial upland plains 
WMP - Mosaic landscape of fields and built up areas on postglacial upland plains

WP - Fields landscape on postglacial upland plains 
WZ - Settlement's landscape on postglacial upland plains 

DwMkz - Mosaic of forests, meadows and fields in wide river valleys with short slopes
DsMLkz - Mosaic of forests, meadows and fields in narrow valleys with short slopes

DZL - Forested landscape on long slopes of wide river valleys
DZM - Mosaic landscape of fields and forest on long slopes of wide river valleys
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Relief typology Identified landscape types, abbreviations from maps

Chojnów Landscape Park

A
- Plains
- Valleys

- Hills
A

LL - Forested landscape with deciduous habitats on plains/in valleys
LOB - Forested landscape on riparian and swampy habitats in valleys/on plains

WZs - Rural landscapes with artificial water reservoirs on plains/in valleys
WRm - Rural landscape with predomination of agricultural land use mosaic with small-sized 

plots on plains
WZ - Rural landscape with predomination of rural settlements on plains

WRs - Rural landscape with agricultural land use mosaic with medium-sized plots on plains 
MRp - Mosaic landscape with predomination of post-agricultural areas on plains

PMLZ - Suburban and forest settlements landscape on plains
GEOz - Mining areas of finished opencast mining on plain

B

- bottoms of valleys with 
breeding ponds

- other river valleys
- river valleys evidently 

incised
- depressions filled with 

wetlands
- plains of postglacial 

upland
- dunes

- steep slopes of 
postglacial uplands

- alluvial plains

B

LW - Forested landscape on dunes
LR - Forested landscape on postglacial upland plains

LRZ - Forested landscape with built-up areas on postglacial upland plains
DWL - Landscape of river valleys evidently incised with meadows and woodlots

DL - Landscape of other river valleys with meadows and woodlots
LOW - Landscape of depressions filled with wetlands covered by forest

LLOW - Landscape of depressions filled with wetlands covered by meadows
WP - Postglacial landscape of upland plains with predomination of fields

DP - Landscape of alluvial plains covered by fields 
WMPS - Postglacial landscape of upland plains with mosaic of fields and orchards

WMPL - Postglacial landscape of upland plains with mosaic of fields, meadows and woodlots 
KL - Landscape of postglacial uplands steep slopes covered by forest

WZ - Postglacial landscape of upland plains with predomination of single family houses with 
gardens

WZO - Postglacial landscape of upland plains with compact housing estate
WS - Landscape of bottoms of valleys with breeding ponds

Kozubów Landscape Park

A
- Plains
- Valleys

- Hills
A

LL - Forested landscape with deciduous habitats on hills
WRw - Rural landscape with predominance of ribbon-like bands of small arable fields, 

meadows and pastures on hills/in valleys 
WRm - Rural landscape with predomination of agricultural land use mosaic with small plots on 

hills 
WRs - Rural landscape with predominance of agricultural land use mosaic with medium-sized 

plots on plains
WZ - Rural landscape with predominance of rural built up areas on plains 

B

- bottoms of river valleys
- loess areas with 

predominantly slightly 
inclined slopes

- varied loess relief locally 
with outcrops of marl and 

other carbonate rocks
- varied hill relief on 

marl outcrops and other 
carbonate rocks
- plains of river 
accumulation

- top parts of marl hills 
covered with loess

B

WL1 - Varied loess landscape locally with outcrops of marl and others carbonate rocks covered 
by forest

WL2 - Varied loess landscapes locally with outcrops of marl and other carbonate rocks in 
agricultural land

M1 - Varied hill landscapes on marl outcrops and other carbonate rocks covered by forest
M3 - Varied hill landscapes on marl outcrops and other carbonate rocks covered by 

xerothermic meadows 
GL2 - Landscape of top parts of marl hills covered with loess covered by agricultural land use 

mosaic with small-sized plots

L2 - Loess landscapes with predominantly slightly inclined slopes with mosaic of agricultural 
land with small-sized plots

D2 - Landscape of river valleys bottoms with mosaic agricultural land with small-sized plots
Z1 - Landscapes of river accumulation plains covered by rural settlement

ContinuedTable 1. Classification of relief, typology and identified landscape types, according to: A –Annex 2 of the Regulation on the Prin-
ciples of Preparing Landscape Audits of 11 January 2019 (source: own work); B – The method used in preparing Landscape Parks’ 
Conservation Plans (source: own work based on Cieszewska et al. 2018)
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provide a more accurate presentation of entire valleys, it was 
necessary to combine the forms of land cover/use in a way that 
emphasises the presence of the valley (wide valleys with short 
slopes) (Figure 2). The delimitation of long slopes of wide river 
valleys and narrow valleys with short slopes made it possible to 
emphasise the borders of glacial uplands, which are a crucial 
physiognomic element influencing the attractiveness of the 
landscape. These differences can be observed mainly in the 
surroundings of the Vistula valley, where the long slopes of the 
upland, according to the Regulation, might simply be a part of the 
plain (Figure 2).

In the Chojnów Landscape Park, the relief divisions based 
on the Regulation are limited to three categories: valleys, plains 
and hills (Figure 3). The landscape of the Park is dominated by 
indented plains and valleys not strongly cut, in contrast to the 
Brudzeń Landscape Park. The following types were determined 
to ensure that the relief types correspond to the specific nature of 
the terrain: bottoms of valleys with breeding ponds. It was found 
that there were no references to these types in the Regulation. 
To improve readability, the category of hills had to be specified 
as dunes, and the genesis was added to the indicated plains. 
To enhance the physiognomic legibility of the valleys, they were 
divided into two categories: “River valleys evidently incised” 
and “other river valleys”. The map of Chojnów Landscape Park 
confirms that a landscape background based on terrain coverage 
does not help to define landscape boundaries. The extent of 
the priority landscapes obtained refers to more detailed terrain 
boundaries, which better reflect the physiognomic specifics 
of the area (Figure 3). In the authors’ study, the land cover/
use boundaries were adjusted to the relief, which resulted in a 

more orderly division of landscape types. The range of priority 
landscapes in the Chojnów Landscape Park is equally concerned 
with the diversity of land cover, such as relief. This is an effect of 
the predominance of the landscape of plains.

In Kozubów Landscape Park, the division of the relief 
according to the Regulation indicates only the categories of 
valleys, plains and hills. The key value of the Park was stressed, 
which is the existence of areas of limestone hills covered 
with loess. It was therefore necessary to distinguish between 
additional categories: “loess areas with predominantly slightly 
inclined slopes” and “various loess relief with outcrops and other 
carbonate rocks” (Figure 4). Based on the presented examples, 
there are visible differences between the areas, with different 
main types of relief. The classification of the relief adopted in the 
Regulation of 2019 (Annex 2) is over-simplified. If the landscape 
classifications of parks were drawn up in this way, they would be 
dominated by general types of relief: plains and valleys. According 
to the definitions contained in the Regulation, the term valley is 
understood only as a river valley with a flat, relatively wide bottom. 
Plains cover all flat areas outside of valleys, regardless of their 
genesis. In Chojnów Landscape Park, additional hills would be 
included, along with hills in the Kozubów Landscape Park. In the 
relief divisions adapted for the needs of the landscape protection 
plans, a much more comprehensive range of types of relief was 
taken into consideration, resulting from the specific nature of the 
local areas.

Discussion and Conclusions
In the Polish Regulation on Landscape Audits, relief is 

an essential element, but the key division of landscapes into 

Figure 2. A comparison of landscape types as a result of a landscape audit for the Brudzeń Landscape Park Conservation Plan 
(source: own work and © OpenStreetMap contributors https://www.openstreetmap.org/copyright) A – Annex 2 of the Regulation on 
the Principles of Preparing Landscape Audits of 11 January 2019 (source: own work); B – Used in Landscape Parks’ Conservation 
Plans (source: own work, based on Cieszewska et al. 2018). (Abbreviations explained in Table 1.)
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Figure 3. Comparison of landscape types as a result of a landscape audit for the Chojnów Landscape Park Conservation Plan 
(source: own work and © OpenStreetMap contributors https://www.openstreetmap.org/copyright) A – Annex 2 of the Regulation on 
the Principles of Preparing Landscape Audits of 11 January 2019 (source: own work); B – The method used in Landscape Parks’ 
Conservation Plans (source: own work based on Cieszewska et al. 2018). (Abbreviations explained in Table 1.)

Figure 4. Comparison of landscape types as a result of a landscape audit for the Kozubów Landscape Park Conservation Plan 
(source: own work and © OpenStreetMap contributors https://www.openstreetmap.org/copyright) A – Annex 2 of the Regulation on 
the Principles of Preparing Landscape Audits of 11 January 2019 (source: own work); B – the method used in Landscape Parks’ 
Conservation Plans (source: own work based on Cieszewska et al. 2018). (Abbreviations explained in Table 1.)
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types is to be made based on land cover/use, referred to as 
the landscape background. The types of relief included in the 
Regulation should be considered inadequate to meet the specific 
nature of the Polish landscape. The relief is only treated as an 
additional element of the landscape background, included in the 
description.

Before the introduction of the Regulation (2019), some 
authors suggested that the proposed classification of the 
landscape should be an open system, allowing for the addition 
of locally specific subtypes of landscape, and taking into account 
the changes taking place. This was justified by the fact that 
some types of Polish landscape are associated with repetitive 
landscapes (e.g. forests, residential or industrial landscapes), 
which may be accompanied by landscapes strongly associated 
with features of micro-regions, i.e. also with features of land relief 
(Czochański 2016). It was stressed that the landscape types and 
subtypes proposed in the Instruction to Landscape Audits (Solon 
et al. 2014) refer to the national level, which will make it impossible 
to depict locally-significant landscape elements in detail 
(Czochański 2016). Studies testing the landscape audit carried 
out in the mountainous area of Beskid Śląski also led to the 
conclusion that, in the Landscape Audit Manual, the identification 
of landscapes for the needs of the regional scale was excessively 
simplified. A more useful approach on a local scale is a detailed 
approach that could bring additional cognitive and practical value 
(Badora et al. 2018), for example on the scale of the Landscape Park 
Conservation Plan. It was recognised that landscape division 
criteria based on a “physiognomic type of landscape” might be 
more useful for less diversified landscapes, but in upland and 
mountainous landscapes this approach simplifies landscape 
typology too much (Badora et al. 2018). In studies on delimitation of 
landscape types (Solon et al. 2014) the method was tested for the 
upland part of Poland using landscape indicators in the context 
of assessing the degree of landscape transformation (Pukowiec-
Kurda et al. 2016).

Another attempt to apply the analysis of relations between 
landscape indicators was made in the region of Częstochowa 
(Pukowiec-Kurda et al. 2017). It was found that in the areas 
undergoing strong anthropogenic transformations, the land 
use structure (reflected by the elements of land cover) does 
not refer to the physical and geographical outline of the units, 
which further increases the number of landscape units. If there 
is a risk of creating landscape units without taking into account 

physical-geographical divisions (Myga-Piatek et al. 2016), it also 
leads to the omission of geomorphological classifications when 
delimiting detailed landscape units. The results of landscape 
analyses in three landscape parks showed that the detailed land 
cover/use of the site should be related to the equally detailed 
relief. The geomorphological classification should therefore be 
carefully taken into account in terms of morphometry, genesis 
and structure (geological structure).

In the tradition of landscape studies, the features of the relief 
were identified based on the concept of landscape physiognomy 
over a long period. Identifying landscape types without relief 
playing a leading role, as it is proposed in the Polish Regulation, 
can make it difficult to determine the extent of priority landscapes. 
A significant problem may concern areas with dynamic relief, 
such as highlands or postglacial uplands. Accepting the 
only morphometric criterion in the relief classification, as in 
the Regulation of 11 January 2019, should be considered 
insufficient. It does not include, among other things, the concepts 
of morphological edges defined by the slopes in more detailed 
studies. The inability to take into account the slopes makes it 
impossible to determine the boundaries of landscape types 
precisely. A separate problem is the lack of references to the 
genesis of relief. The morphometric criterion does not allow 
smaller forms, such as dunes or terrain depressions, to be 
distinguished. These are objects that are indicative in association 
with other components of the natural environment, such as water, 
soil or vegetation. If the land cover/use is similar, regardless of 
the region of Poland, and the outstanding landscape features 
associated with the relief are omitted at the stage of delimitation 
of landscape units, then it becomes impossible to identify the 
critical features of the priority landscapes.

The importance of relief is crucial in landscape analysis, 
including for the classification of landscape types, as has been 
proven in numerous research studies. In practice, landscape 
boundaries based on relief have a significant impact on the 
development of areas, and therefore should be taken into account 
as the main factor of landscape assessment, and subsequently 
in spatial planning.
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Table 2. Comparison of the number and types of divisions between Annex 2 of the Regulation on the Principles of Preparing Land-
scape Audits of 11 January 2019 and the authors’ method used in Landscape Parks Conservation Plans.

Landscape 
Park

Annex 2 of the Regulation of 11 
January 2019

Method used in Regional 
Parks Conservation Plans

Summary of differences between the 
authors’ method and the RegulationNo of landscape 

types
No of relief 

types

No of 
landscape 

types

No of relief 
types

Brudzeń 6 2 9 4

The ranges of valleys are more precisely 
defined.

The main areas of the plains have been 
retained.

Other types are different.

Chojnów 10 3 15 8

The ranges of valleys are more precisely 
defined.

The main areas of the plains have been 
retained.

Other types are different.

Kozubów 6 3 8 6 The ranges of the valleys are similar.
Other types are different.
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