MIS-ETC-CODE171 PROJECT – Common Strategy for
Sustainable Territorial Development of the cross-border area
Romania-Bulgaria
WP3 Development of common resources for territorial planning analysis
and strategy
Elaboration of reference land cover dataset for the Romanian part of the cross-border area
of the project
General Methodology

General Background:
The general objective is to develop a comprehensive harmonized spatial database on land
cover for the cross-border area belonging to Romania, as part of the common information
resources needed for the elaboration of the common strategy for sustainable territorial
development and impact monitoring for the entire project area. The resulted dataset will be
integrated with the identical datasets built-up for the Bulgarian part of the cross-border
area.
The harmonized spatial database on land cover should serve as reference basis for the
various sector thematic layers that could be part of the common information resources
established for the cross-border area. Through its integration with the existing spatial
databaset available in the project region it will constitute the backbone of the spatial data
infrastructure (SDI) needed for territorial planning. The produced land cover information
will be integrated later into a specific Web GIS portal to allow easy access to the data both
for state (local, national administration) and public structures.
The elaboration of the reference land cover dataset will take into account the abundant
information on land cover already captured and stored in various products elaborated in
the scope of different pan-European and national initiatives, such as CORINE Land cover
(CLC), FAO TCP/BUL/8922 and FAO TCP/ROM/2801. A feasibility analysis of the usability
of these datasets for the purpose of the reference land cover layer will be made.
The planned activities are in accordance with several relevant European acts and
initiatives, such as the Danube Strategy, the EU Flood Directive, EU Common Agriculture
Policy, etc. The elaboration of reference land cover will profit also from the availability of
certain input image datasets provided through the Copernicus programme of the European
Union and will take into account its further operational development for the systematic
periodical update of the land cover data. The data model will be in compliance with the
conceptual framework laid down in the INSPIRE Data Specifications on Land Cover
(version 3.0), in order to ensure the necessary interoperability with the spatial information
collected at the macro-regional level for Lower Danube, crucial for the efficient conduction
of future information for territorial development, risk assessment, land monitoring,
emergency response and security. Last but not least, the land cover database will ensure
the necessary key information required for the calculation of various indicators at NUTS 3,
2 and LAU (local administration unit) levels.
In order to ensure the necessary interoperability and coherence between both reference
land cover datasets (for the Bulgarian and for the Romanian part of the project area), they
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should be build-up on the basis of common methodology. This common methodology
takes into account the current national principles and the latest EU novelties in creating
such common spatial resources needed for the decision-making processes at local,
regional and pan-European levels. It applies bottom-up approach for the generation of the
land cover information, considering at the same time the local characteristics and
specificities of the territory, and relying on the local capacity and technical expertise.

Scope of the activities:
The project should produce and deliver a comprehensive harmonized spatial database on
land cover for the Romanian part of the cross-border area, with the following main
characteristics:





It should be spatially consistent with the adjacent land cover layers produced for
the Bulgarian part of the project area
It should be compliant with INSPIRE principles of interoperability
It should be elaborated on the base of the same common specifications that were
applied also for the Bulgarian part, in order to ensure efficient cross-border
analysis and reporting
It should be easy to handle within a Web-based geo-service

The elaboration and implementation of the reference land cover dataset (layer) consists of
the following main steps:








Training on the common methodology elaborated within the scope of work package
3 of the CBC project. Adaptation of land cover classification approach in order to
accommodate the specificities of the Romanian landscape
Setting-up the necessary hardware and software environment
Collection of necessary input reference data (aerial and satellite imagery, vector
layers, any relevant ancillary data)
Elaboration of the harmonized reference land cover dataset (based on the LCCS Land Cover Classification System)
Verification and validation of the quality of the produced data
Integration of the reference territorial and land cover database with existing
thematic layers developed under National (BG and RO) and EU financed projects
and programmes (e.g. Natura 2000)
Ingestion of the data in the Web-based geodatabase, that serves as datapool of the
common information resources of the project.
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Technical specifications:
General comments
The Reference land cover layer represents a “tessellation” of the Earth surface on
continuous, non-overlapping segments enclosing specific portion of the land. The
boundaries of these segments follow well-visible physical features on the terrain (or wellvisible boundaries between different land use types), which can be considered relatively
permanent.
The segments could enclose:
- a single/individual land cover phenomenon
- a multitude of individual land cover phenomena of the same type
- a multitude of individual land cover phenomena of different type that are small enough
to be represented separately at the given cartographic scale (cartographic mix)
- a multitude of individual land cover phenomena of different type that jointly form a
“functional mix”
The functional mix is an intrinsic mix of land features (phenomena) of different land cover
type, for which any removal of a single component will render the mix meaningless. It is
cartography independent, which means that the components of the mix will never be
represented separately in any cartographic scale. Each functional mix is characterized by
a specific set of business rules. With respect to urban areas, these business rules are
related also to a particular level of life quality.
A multitude of independent and non-related land features of different land cover types that
are too small to be represented separately at the given cartographic scale, can be
considered as cartographic mix.

The final product represents a multitude of non-overlapping georeferenced polygons that
cover the entire area of interest (AOI) of the cross-border project. Each polygon stores
information of the type of land cover detected. If more than one type of land cover is
present, the first 3 most dominant land cover types are reported together with the ratio of
each of them given as percentage from the total area of the polygon.
In addition, the land use information could be given in a separate attribute field
The reference land cover dataset should be compliant at least with cartographic scale of
1:25 000. The minimum mapping unit is considered 0.25 hectares, while the minimum
width of linear features is 12 meters.
The creation of the reference land cover is based on the following key concepts:
Based on:
• Classification concepts of ISO 19144-2 (Land Cover Meta Language – LCML)
• Best management practices from the Land Parcel Identification System (LPIS)
• Guidances of Annexes F and G of INSPIRE Data Specification on Land cover
• 3-D bio-physical concept introduced by the Joint Research Centre of the European
Commission (MARS Unit) for modeling the European agriculture landscapes.
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References are given at the end of the document.
The following information sources are envisaged:
•

•
•

•

•
•
•

Land Parcel Identification System of Romania
– All reference parcels with their types of land cover/land use available in the
AOI
National Aerial Orthophoto for the AOI
RapidEye Imagery
– Wall-to-wall archive coverage from 2011/2012
– Acquired mainly in March and October
– 5 meters, 5 bands
– Provided through the European Space Agency (ESA) as CORE 01 dataset
under Copernicus program
SPOT 5 Orthoimagery
– Wall-to-wall archive coverage from 2011/2013
– 5 meters, colour infrared
– Provided through the European Space Agency (ESA) as CORE 03 dataset
under Copernicus program. Optionally, this dataset could be provided
through the Joint research Centre as ready to use mosaic
Google Earth and StreetView
Any ground truth data
Any ancillary data, such as topographic maps, forest plans, cadastre, digital
elevations model, or archive VHR satellite data

Land cover legend
The land cover legend is generated following the recommendations given in Annexes F
and G of INSPIRE Data specifications on Land Cover. The characteristics of the legend
are as follows:
o It is flat
o no hierarchical multi-level classification is available. All classes are on the
same level of semantic description
o Is is scale and product (map) independent
o All classes in the legend represent either single or “pure” land cover type, or
a functional mix. Legend doesn’t include cartography-related mixes between
different land cover types, as classes.
o Involve the feature on the ground itself as the basis for the reference
o The class definitions doesn’t involve classifiers or characteristics that are
related to the abstract representation / observation / polygon of the given
feature in a mapping product
o It is exhaustive
o the set of class entries represents any type of land cover that can be found
in the AOI of the project
o Ensures that all class entries are mutually exclusive
o no overlapping in the semantic concepts is allowed. A given land cover
features could be associated to only one class
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o It is purely based on land cover semantics
o All class entries are conceptually modeled in the semantic apparatus of LCML

The land cover legend with the list of classes is given below:
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Table 1 Land Cover Legend for CBC project
No

Class EN

Map Code

Pure class (P);
Functional mix (F)

1

Arable land

A

P

2

Managed Grassland

G

P

3

Paddy Rice Field

R

P

4

Natural Grassland

N

P

5

Tree Crop

T

P

6

Tree Plantation

P

P

7

Broadleaf Deciduous Forest

BDF

P

8

Broadleaf Evergreen Forest

BEF

P

9

Coniferous Forest

CF

P

10

Mixed Broadleaf and Coniferous Forest

BCF

F

11

Woodland

WD

P

12

Waterlogged Forest

WLF

F

13

Urban Vegetated Areas

UV

P

14

Association of herbaceous and woody crops

AHT

F

15

Association of crops and natural trees

ACT

F

16

Shrub Crop

S

P

17

Scrubland

SL

F

18

Waterlogged Vegetation

WV

F

19

Artificial non-build up surface

UN

P

20

Continuous urban fabric

UBC

F

21

Discontinuous urban fabric

UBD

F

22

Fragmentary urban fabric

FUF

F

23

Artificial build up surface

UBS

P

24

Artificial build up network

UBN

P

25

Consolidated bare surface

BSC

P

26

Unconsolidated bare surface

BSN

P

27

Rivers

RVR

P

28

Channels

CHN

P

29

Lakes and impoundements

WL

P

30

Reservoirs

WR

P

31

Covered Agriculture land (Greenhouse)

CAG

P
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Workflow
The diagram of the workflow is given on the picture below.

Fig 1: Diagram of the workflow

The following paragraphs explain in brief each steps of the process:
A. Main image data source and processing steps
The main data source is the RapidEye imagery acquired in the period 2011-2012 and
provided through ESA as CORE 01 dataset in the scope of Copernicus program. The
table below outlines the main specifications of the sensor.
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Fig 2: Specifications of RapidEye sensors

The RapidEye data is provided as Product 3C. While already orthorectified, the Rapideye
imagery might not be accurate enough with respect to the national orthophoto and the
target cartographic scale. An orthorectification of 1B product, to achieve a root mean
square errors (in one dimension) less than 7.5 meters calculated on independent points, is
required.
If considered appropriate, further radiometric processing can be performed, such as
atmospheric corrections, image enhancement, mosaicking, etc.
B. Data Integration – use of Land Parcel Identification System
Land Parcel Identification System (LPIS) provides the geospatial framework necessary for
the Integrated Administrative Control System to channel and control the area-based
subsidies in agriculture provided annually to the EU Member States in the scope of the EU
Common Agriculture Policy. Like the reference land cover layer, the LPIS partition the
agriculture land into uniquely defined spatial units of management, called reference
parcels, which aim is to fulfill two explicit functions:
 the unambiguous localisation of all declared agricultural parcels by farmer and
control inspectors,
 and the quantification of all eligible area for crosschecks during the administrative
controls by the relevant paying agency.
In many countries, including Bulgaria and Romania, the reference parcel is a
homogeneous piece of agriculture land delimited by visible and relatively stable
boundaries. This type of reference parcel is called “physical block”. In the GIS, it is
represented by a polygon having certain attributes associated to it, one of which is the type
of agriculture land cover and land use.
Recent studies made by the Joint Research Center show that geospatial information
stored in the LPIS is close enough to what a large-scale land cover (at scale 1:10 000)
should represent. This is particularly valid for Bulgaria and Romania, where due to the
specific EU accession condition; the LPIS covers not only the agriculture land, but is
“spread” over the entire territory. Considering the high degree of LPIS thematic accuracy
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reported through the annual LPIS Quality Assessment and the rigorous update cycle
implemented by the National Administration, a bottom-up approach of deriving the required
land cover types through up-scaling of LPIS data seems promising for the creation of first
stratification of the territory prior to the more detailed LC inventory.

Fig 3: Comparison between LPIS data and large-scale land cover map (source JRC)

In this respect, LPIS plays a particular role in providing some basis to derive highly
detailed information on land cover. This is done through integration of the LPIS data with
the national orthophoto and the RapidEye imagery.
C. Image interpretation (data extraction)
a. Conceptual Modeling using LCCS v.3
First, each land cover type is modeled in LCML using the special UML tools “LCCS v.3”. A
full description of the land cover type in LCML is created (see Annex I). For some complex
land cover types, a specific Land Cover profile is created (see Annex II). It is a template
that stores and represents in structured and tabular form all land cover classifiers and their
relationships. It also hold an illustration of the given land cover type, and most important
enlists the interpretation rules (keys) for the proper interpretation of a given land cover
features (phenomenon), belonging to that land cover type.
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Fig 4: Example of Land Cover profile

b. Use of LPIS data for stratification of the territory
Once the land cover classes and selected profiles are completed and well codified and the
LPIS and the reference image data (orthophoto and RapidEye) are integrated into the
proper processing environment, the following procedure is implemented:

1. Check whether a given land cover/land use class definition as stored in the LPIS
match a land cover class from the CBC legend
2. If yes, use the polygons of the reference parcels assigned with this type of land
cover, as first approximation of the objects belonging to this type of land cover
3. Verify/correct on the base of the independent information (reference imagery).
Revise, edit or generalize if needed, the thematic information in accordance to the
target cartographic scale.
4. Assess the correctness of the reference parcels with respect to the land cover
features they might represent.
5. Go to the next class
Once gone through the whole population of reference parcels in the LPIS, the overall
usability of the LPIS to reflect correctly the land cover features at the target scale of 1:25
000 should be assessed. In case the accuracy is less than 90%, LPIS cannot be directly
used for LC generation, however, it can be still useful for first stratification of the territory
prior to the more detailed LC inventory.
c. Data inventory (data extraction)
Further detailed data inventory could be achieved using manual computer-assisted photointerpretation or automatic classification (which can be pixel-based or object based). A
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combination of different methods could be implemented depending on the land cover type
captured. The use of all possible data sources listed is encourage.
Basic Principles in land cover generation
•
•
•
•
•
•

•
•

•
•

Understand first the biophysical real-dimension character of the land cover
phenomena before data capturing and analysis
Derive your interpretation keys from the LCCS-based conceptual model of the given
agriculture class
Identify which are the components visible from above and what is their life cycle
Use new capture methods and data synergy (DSM, LIDAR) to overcomes the
limitation of the top-surface view
Apply common sense in data interpretation
Use the LCML semantics as guidance - any mixed land cover that cannot be
modelled only through the LCML components and rules, is a candidate for a
cartographic mix
Make clear distinction between cartographic and functional mix.
In urban areas, roads associated only with a given build-up area, that do not "cross"
any other land cover can be included in the polygon representing that build-up area
(these roads or streets will not be represented separately).
An important element that has to be considered when analysis is made regarding
the nature of the land cover mix is the occurrence of a specific pattern.
With respect to urban areas, the so-called "city block" can be the correspondent unit
of management, the same way as the production block is the unit of management in
rural areas. The city block is a homogeneous piece of urban land delimited by the
main street network.

Fig 5: Illustration of the “city bock” concept
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D. Data validation
The thematic content of the generated land cover should be verified and validated against
ground truth data. Such reference data can be collected on the field using GNSS-guides
observations or independent reference information such as Google StreetView or detailed
orthoimagery can be used.
The validation method is based on the enhanced plausibility validation method (used in
FP7 SATChMo project). Randomness and the even distribution of ground samples should
be guaranteed, within the limitations caused by the availability of field inspection data.
During the validation process thematic accuracies are checked, against reference field
inspection data (collected ground truth data). Thematic accuracy is reported in the form of
confusion (or accuracy) matrix. The overall thematic accuracy should exceed 85%.
TEST_SITE
count
PRODUCER

Class 1
Class 2
Class 3
Class 4
Class 5
Class 6
Class 7
Class 8
TOTAL
Producer´s Accuracy

Validation Satellite Image, Acquisition Date, Pruducer
VClass 1 VClass 2 VClass 3 VClass 4 VClass 5 VClass 6 VClass 7 VClass 8
12
5
0
0
0
0
0
0
5
35
0
0
0
0
0
0
0
0
8
0
0
0
0
0
2
0
2
9
0
0
0
0
0
0
0
0
24
5
0
0
0
0
0
0
13
50
0
0
0
0
0
0
0
0
27
1
0
0
0
0
0
0
9
1
19
63.16%

40
87.50%

10
9
80.00% 100.00%

37
64.86%

55
90.91%

36
75.00%

TOTAL
17
40
8
13
29
63
28
10
208

User´s Accuracy
70.59%
87.50%
100.00%
69.23%
82.76%
79.37%
96.43%
10.00%

166
2
208
50.00% 79.81% Total accuracy (OAA)

Fig 6: Example of confusion matrix

If considered appropriate, the validation of the Change Detection product of the SATChMO
AFS-E could be performed as well. This validation methodology is based on the recently
research and engineering development performed by the MARS Unit of the Institute for
Environment and Sustainability at the Joint Research Centre of the European Commission
(DG JRC. It aimed to establish a common standardized framework for quality assurance of
the various Land Parcel Identification Systems (LPIS) implemented by the EU Member
States in response to the requirements laid down in Commission Regulations (EC) No
1122/2004 and No146/2010.
E. Creation of the Geodatabase
The final land cover geodatabase should have the following structure. All spatial data is
captured and recorded in the National Cartographic Reference System of Romania, which
is Dealul Piscului 1970/ Stereo 70 (EPSG 3844).
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Table 2: Attributes of the reference land cover layer
No Field Name
Field Type
1
LCCS_MapLegend short integer
domain

2

LCCS_Level1

3

LCCS_Level1_pct

4

LCCS_Level2

5

LCCS_Level2_pct

short integer
domain
short integer

short integer
domain
short integer

Description
This is the main field that holds and shows
the class of land cover polygons in case it
encloses and displays one single or
continuous multitude of two or more land
cover objects belonging to a single class,
whether " pure" or "functional mix". If the
polygon covers and displays a combination
of two or more individual land cover objects
belonging to more than one class, but
individually smaller than the minimum
mapping unit - in this case representing a
"cartographic
mix
"
the
LCCS_MapLegend field can take the value
one
of
the
fields
LCCS_Level1,
LCCS_Level2
and
LCCS_Level3
depending on which class is dominant .
LCCS_MapLegend is the field used to
generate and visualize a land cover map.
NOTE: In case of cartographic mix , it is
assumed that a polygon comprises
predominantly features belonging to a
maximum of three different classes of land
cover . Even if there are land cover
features of another (forth or fifth) land
cover type , they are considered negligible
within the polygon and can not be
accounted.
The remaining fields (LCCS_Level1,
LCCS_Level2 LCCS_Leve3l) are used in
case of cartographic mix and are designed
to hold information on the different types of
land cover features (that are below the
MMU) that can be found within a polygon.
LCCS_Level1_pct, LCCS_Level2_pct and
LCCS_Level3_pct store the information on
the area percentage of each LC type (or
class) within the polygon.
Type of land cover 1 (selected from a
domain list)
• Percentage of land cover 1 from the
total area of the mapped polygon
• The
sum
LCCS_Level1_pct,
LCCS_Level2_pct
и
LCCS_Level3_pct should equal 100.
Type of land cover 2 (selected from a
domain list)
• Percentage of land cover 2 from the
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total area of the mapped polygon
6

LCCS_Level3
LCCS_Level3_pct

short integer
domain
short integer

Type of land cover 3 (selected from a
domain list)
• Percentage of land cover 3 from the
total area of the mapped polygon

7
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Notes

text 250

Additional notes on the type of land use.

9
10

Area_ha
Elevation

double
short integer

Area in ha
Mean elevation in meters of the mapped
polygon
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Annex I: LCML codification of the land cover classes
Delivered in separate PDF

Annex II: Land cover profile
1. CONTINUOUS MOSAIC
УРБАНИЗИРАНА СТРУКТУРА
Description

Map Code
Horizontal Pattern 1
Cover %
20.0
Occurrence %
100.0

Horizontal Pattern 2
Cover %
20.0
Occurrence %
100.0

80.0
100.0

80.0
100.0

URBAN

FABRIC

–

ПЛЪТНА

МОЗАЕЧНА

Functional mix of two artificial build-up linear
and non-linear components (of hard material).
Linear build-up elements could have vegetation
(ex. trees) on top.

UBC
Artificial abiotic linear elements (occasionally
with vegetation on top)
Strata 1
Vegetation
Presence
Optional
On Top
1
Element 1
Vegetation
Cultivated and Managed Vegetation
Strata 2
Abiotic surface
Presence
Mandatory
On Top
0
Element 1
Artificial Surface
Artificial Linear Surface
Artificial abiotic non-linear elements
Strata 1
Abiotic surface
Presence
Mandatory
On Top
0
Element 1
Artificial Surface
Artificial Non- Linear Surface
Construction
Hard Material

INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside the boundary of the administrative unit
Key 2
Intrinsic non-interrupted mix of streets network and clusters of low or tall buildings
Key 3
Sparse vegetation along the streets and the inner yards might occur
Key 4
Usually the center part of the city
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ILLUSTATIONS
1

2
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2. DISCONTINUOUS URBAN FABRIC - НЕПЛЪТНА УРБАНИЗИРАНА СТРУКТУРА
Description
Functional mix of artificial build-up component and
biotic (vegetated) component. The Vegetated
component interrupts the artificial surface.

Map Code
Horizontal Pattern 1
Cover %
30.0
80.0
Occurrence %
100.0
100.0

UBD
Artificial build-up elements
Strata 1
Presence
On Top
Element 1

Horizontal Pattern 2

One Stratum with two mutually exclusive components
– vegetation and bare soil
Strata 1
Presence
Mandatory
On Top
0
Element 1
Vegetation
Presence
Exclusive
Cultivated and Managed Vegetation
Element 2
Bare Soil
Presence
Exclusive

Cover %
30.0
Occurrence %
100.0

80.0
100.0

Abiotic surface
Mandatory
0
Build-up surface

INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside the boundary of the administrative unit
Key 2
Intrinsic interrupted mix of build-up area (having less apparent differentiation
between street network and buildings
Key 3
Significant cultivated vegetation present that interrupt and divide the build-up area
into more isolated clusters.
Key 4
Usually the outer, residential part of he city and typical land cover texture for
villages
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ILLUSTATIONS
1

2
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3. ARTIFICIAL BUILD
ЗАСТРОЕНИ ПЛОЩИ
Description

Map Code
Horizontal Pattern 1
Cover %
Occurrence %
100.0

100.0

Horizontal Pattern 2
Cover %
Occurrence %
100.0

100.0

UP

SURFACE

–

ИЗКУСТВЕНИ/АНТРОПОГЕННИ

Functional mix of two components. The first
component can be artificial surface (other surface) or
vegetation - both element are mutually exclusive. The
second componenet is artificial build-up surface
(building), which can be optional.

UBS
One Stratum with two mutually exclusive components
- artificial surface and vegetation
Strata 1
Presence
Mandatory
On Top
0
Element 1
Other Artificial Surface
Presence
Exclusive
Element 2
Vegetation
Presence
Exclusive
Optional artificial
Building)
Strata 1
Presence
On Top
Element 1

build-up

component

(type:

Abiotic Surface 1
Optional
0
Building

INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside OR outside the boundary of the administrative unit
Key 2
Well identified and isolated build-up structure with its associated vegetated or nonvegetated area
Key 3
Present of buildings is optional
Key 4
Usually related to industrial, commercial, sport, transport facilities (stations,
airports, ports)
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ILLUSTATIONS
1

2

20

4. ARTIFICIAL BUILD UP NETWORK – ИЗКУСТВЕНИ/АНТРОПОГЕННИ
ЗАСТРОЕНИ ЛИНЕЙНИ ОБЕКТИ
Description
Artificial linear build-up elements, such as roads and
railways, with their associated surface (servitutes).

Map Code
Horizontal Pattern 1
Cover %
100.0
Occurrence %
100.0

100.0
100.0

Horizontal Pattern 2
Cover %
Occurrence %
0

100.0

UBN
Artificial build-up elements, that are either roads or
railways
Strata 1
Abiotic Surface 1
Presence
Mandatory
On Top
0
Element 1
Road
Presence
Exclusive
Element 2
Railway
Presence
Exclusive
Natural abiotic or biotic surface that is associated with
the linear element
Strata 1
Presence
Optional
On Top
0
Element 2
Vegetation
Presence
Exclusive
Element 2
Bare Soil
Presence
Exclusive

INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside OR outside the boundary of the administrative unit
Key 2
Well identified artificial linear element, with its associated vegetated or nonvegetated area, acting as its servitude (bridges included)
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Key 3
Key 4

Usually part of the road and railway networks
Roads are variable in width depending on their class

ILLUSTATIONS
1

2

22

5. URBAN VEGETATED AREAS - ГРАДСКА РАСТИТЕЛНОСТ
Description
Managed Permanent Vegetation, that is an integral
part of the green infrastructure of the urban area
(cemeteries included).

Map Code
Horizontal Pattern 1

Cover %
100.0
Occurrence %
100.0

100.0
100.0

UV
Managed Permanent Vegetation, in urban area
(cemeteries included). Artificial linear or non-linear
structures might be present in the same strata.
Strata 1
Presence
Mandatory
On Top
0
Element 1
Vegetation
Cultivated and Managed Vegetation
Urban Park
Presence
Mandatory
Element 2
Non Linear Surface
Presence
Optional
Element 2
Linear Surface
Presence
Optional

INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside OR outside BUT adjacent to the boundary of the administrative unit
Key 2
Well identified and isolated patch of managed vegetation, which is often a mix of
grass, shrubs and trees
Key 3
Might have artificial linear or non-linear structures (alleys, playing grounds)
Key 4
Related to urban park and recreation area (cemeteries included)
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ILLUSTATIONS
1

2
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FRAGMENTARY
СТРУКТУРА
Description

URBAN

Horizontal Pattern 2
Cover %
40.0
Occurrence %
100.0

–

ФРАГМЕНТАРНА

УРБАНИЗИРАНА

Functional mix of high rise (residential)
buildings and the associated vegetated/bare
artificial component. This associated surface
consisting of biotic and abiotic elements in the
same strata has a specific role of urban
playground.

Map Code
Horizontal Pattern 1

Cover %
30.0
Occurrence %
100.0

FABRIC

60.0
100.0

70.0
100.0

FUF
Build-up area consisting mainly of high-rise
buildings (used for residential/office purposes)
organized in well-defined clusters separate one
from another.
Strata 1
Abiotic surface
Presence
Mandatory
On Top
0
Element 1
Building
Height
10 – 60 meters
Residential area
Construction
Hard Material
Element 2
Linear surface
Roads
Presence
Optional
Intrinsic mix of vegetation and artificial surface
Strata 1
Vegetation
Presence
Mandatory
On Top
0
Element 1
Vegetation
Cultivated and Managed Vegetation
Presence
Optional
Element 2
Other Artificial Surface
Urban Playground
Presence
Mandatory
Element 3
Other Constructions
Transportation Facilities – Car Park
Presence
Mandatory
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INTERPRETATION KEYS (FOLLOW THE SEQUENCE)
Key 1
Located inside the boundary of the administrative unit
Key 2
Intrinsic interrupted mix of tall residential buildings separated from vegetated and
bare areas having a role of urban playground
Key 3
Limited street network providing access to the buildings might be present
Key 4
Usually in the outer part of the city

ILLUSTATIONS
1

2
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Annex III: Overview of the Methodology
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