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THEORETICAL KNOWLEDGE
1 Topic 1: The system of spatial and settlement planning in Slovakia and Hungary

Target group: university students, decision makers
Duration: 1.5 hours
Method: Online or in-person training

Content of the topic
There are basically four genres of spatial and settlement planning in Hungary. On the one hand, we

distinguish between regional and settlement-level planning, and on the other hand, we talk about planning

and development-type planning at both levels. The individual areas interact closely with each other.

Zr.f[ L{L

Terlletrendezés

Telepulésfejlesztés

[

1. Figure: Spatial and settlement planning system in Hungary (source: Lechner Knowledge Center)
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1.1  Spatial development and spatial planning

Spatial planning is the development and development planning of the country and its regions (counties,
priority areas). The basic concepts and tools of spatial planning, as well as the spatial planning tasks of the
National Assembly, the Government, public administration bodies and local governments are laid down in
Act XXI of 1996 on Spatial Development and Spatial Planning. (Tftv.), according to which:

regional development
monitoring and evaluating the social, economic and environmental territorial processes covering the

country and its regions, defining the necessary planned directions of intervention,

. defining, coordinating and implementing short-, medium- and long-term overall

development goals, concepts and measures in the framework of development programmes.

spatial planning

establishing the order and rules of land use for the country or its regions, including:

o exploration of resources, determination of the load and load capacity of the landscape, their

joint assessment, preparation of forecasts,

° elaboration of proposals for the appropriate utilization of territorial conditions,

° defining the spatial, technical-physical system of development concepts and programmes,
coordination of European and cross-border spatial planning activities in the framework of international

cooperation and the treaty.

There is a strong link between spatial development and spatial planning, both with an important mission to
integrate and harmonize sectoral objectives, so that spatial plans create balance between, for example,
transport development ideas and landscape and nature conservation interests, or align valuable aspects of the

conservation of forest or agricultural land with development needs.
1.2 Spatial plans

The most important tools for spatial planning are spatial plans (spatial development plan and spatial planning
plan).

The regional development plans include the regional development concept and the regional development
programme.
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. The regional development concept is a planning document that establishes and influences
the comprehensive long-term development of the country and a region, which defines the long-term,
comprehensive development goals of the region, provides guidelines and information for sectoral
and related spatial planning and regional development actors.

o The regional development program is a medium-term action plan based on the regional
development concept. (Pursuant to Act XXI of 1996)

The spatial planning plan is a planning document defining and influencing the technical and physical
structure of the country and certain areas, which ensures the long-term and long-term utilization and
protection of spatial features and resources, the enforcement of ecological principles, the coordinated
placement of technical and infrastructure networks and land use. system, optimal long-term spatial structure.
(Pursuant to Act XXI of 1996)

The county is an important arena for regional development and spatial planning, and the county self-
government is a key player. The spatial development plan is approved by a county municipal resolution, and
the spatial planning plan is approved by a county municipal decree.

1.3 Hierarchy and key elements of spatial planning

The Act on Spatial Development and Spatial Planning entrusts regional coordination related to spatial
planning to the Parliament and county self-governments. The Parliament approves the zoning plan of the
country, the Balaton Priority Resort Area (BKUTtT.) and the Budapest Agglomeration (BATRT.) by law.
The framework-type regulations of the National Spatial Planning Plan (OTrT.) are conveyed to the
settlements by the priority regional and county spatial planning plans, supplemented with the regulations of
regional significance.
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Orszagos Teruletrendezési Terv (OTrT.)
M =1:500 000

Kiemelt térségi és megyei
teriiletrendezési terv
M =1:50000-1:100 000

Telepiilésrendezési eszkoz
M=1:10000

2. Figure: Spatial planning hierarchy in Hungary (source: Lechner Knowledge Centre)

The three main elements of spatial plans are the regional structural plan, the regional zones and the spatial

planning regulations (the latter includes the rules for the regional structural plan and the regional zones).

Térségi szerkezeti terv (rendelet melléklete)
Térségi tertiletfelhaszndlds rendje térségi terliletfelhasznaldsi kategoriak szerint
1 Mldszaki infrastruktura hdlozatok és egyedi épitmények térbeli rendje
A térségi szerkezeti terv elemei egy tervlapon jelennek meg.

Térségi ovezetek (a rendelet mellékletei)
Orszdgos 6vezetek, a Trtv-ben megnevezett megyei évezetek, a megye dltal
egyedileg meghatdrozott megyei évezetek
2 A térségi dvezetek kiilén tervlapon jelennek meg, kivéve azok amelyek egy
témakorbe tartoznak és nem fednek at egymdssal (pl. 6koldgiai hdldzat részei)

Teriiletrendezési szabalyzat (rendelet)
= Térségi szerkezeti tervre és térségi dvezetekre vonatkozo szabalyok

3. Figure: Elements of spatial planning plans in Hungary (source: Lechner Knowledge Centre)

The regional structural plan defines the system of land use, the spatial order of settlements, the spatial
order of technical infrastructure networks and individual structures, and their connections. The spatial zone
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however, is a geographic unit with unique characteristics, having its own borders and definitions independent

from land use categories, serving mainly for protection purposes.

1.4  Settlement planning

The task of settlement development and the settlement development plan

The task of settlement development is to improve the quality of life and the environment of the inhabitants
of the settlement, to strengthen the environmental safety, the vision based on the settlement resources,
ensuring the sustainability of the resources, in line with the short, medium and long-term development
directions, goals and interventions, programmes and instruments, together with their development action
areas, taking the national and regional interests and the settlement plans of neighbouring and other ways

interested municipalities into account.

The instrument of settlement development is the settlement development plan, in which the local government
includes its settlement development intentions in the short, medium and long term, taking the territorial

conditions and contexts into account, within the framework of which:

e determines the vision of the settlement,

e defines the integrated strategic development objectives and the tasks for achieving the objectives in
order to achieve the vision,

e fixes the development target data and development action areas for each integrated strategic
development objective and task, and makes a proposal - fitting into the spatial, physical system of
the settlement - the nature and manner of utilization of the action areas, together with other areas to

be preserved and serving development objectives,

defines the spatial, temporal and economic system of the foregoing.

The settlement development plan is approved by a resolution of the Board of Representatives. (Pursuant to
Act LXXVIII of 1997)

The task of settlement planning and the settlement planning plan
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The task of the settlement planning - in accordance with the settlement development - by establishing
rules for the use of the area and plots of the settlement and the local order of construction, is to
e define the spatial-physical framework for the coordinated, orderly and sustainable
development of the settlement,
e make effective use of the potential and opportunities of the settlement while promoting its
operability while minimizing environmental damage,
e provide the infrastructure network necessary for the operation of the settlement, displaying
the green infrastructure of the settlement,
e ensure the protection of the characteristic, valuable structure, construction, architectural,
natural and landscape image of the settlement worth preserving.
(Pursuant to Act LXXVIII of 1997)

4. Figure: Gydr’s settlement structure plan (source: Lechner Knowledge Centre)
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1.5 Spatial and settlement planning and the TPLAB application

Spatial information and map data are essential for the elaboration and implementation of spatial and
settlement plans, as well as for spatial monitoring. In the case of the planning and development of border
areas, the knowledge of the plans, concepts and social, economic and environmental information of the

neighbouring (cross-border) settlements and areas is essential.

The TPLAB application provides both data related to domestic spatial planning, as well as harmonized data

on the other side of the border, thus facilitating spatial planning activities in the region.
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2 Topic 2: Data sources for spatial planning

Target group: university students, decision makers
Duration: 1.5 hours

Method: Online or in-person training

Content of the topic
2.1  Copernicus programme

Copernicus is the European Union's Earth observation programme that monitors our planet and its
environment for the benefit of European citizens. It offers information services based on satellite earth
observation and data. The programme is coordinated and managed by the European Commission. Enormous
amounts of global data from satellites, as well as from land, air and sea measurement systems will be used to
provide information that service providers, authorities and other international organizations can improve the
quality of life of European citizens. Information services are freely and openly accessible to users.

(www.lechnerkozpont.hu)

European CORINE land cover database

Perhaps the best-known product of the Copernicus terrestrial subsystem is Corine Land Cover. The time
series of the European land cover mapping programme launched in the mid-1980s (CLC1990, CLC2000,
CLC2006, CLC2018) has been expanded to 5 elements with the state layer in 25-hectare distribution, and
the map of land cover change between 2012 and 2018 in 5 hectares. The database depicts the continent's land
cover divided into 44 thematic classes. The database is created for the territory of Hungary by visual

interpretation of space images, meeting strict quality requirements. (Based on www.lechnerkozpont.hu)
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5. Figure: Corine Land Cover, 2018 (source: www.copernicus.eu)

High resolution coating layers

The Copernicus Land programme has also produced high-resolution layers (20x20 m) that are accessible
regarding the whole area of Europe. These are:

e soil cover (%),

e wooded areas,

e grassy areas,

e waters and wetlands,

e other wooded areas.
2.2 Electronic Spatial Planning Support System (E-SPACE)

The basic concept of the creation of E-SPACE was the widest possible web support for all actors involved
in spatial planning throughout its whole life cycle, from the selection of the designer to the planning,
consultation and availability of the approved plans, to all actors involved in spatial planning.

In order to achieve this goal, in three modules of the system under development - Information, Coordinator,
Designer - E-SPACE will make the settlement and territorial regulations available that determine the
construction possibilities - known to architects and settlement planners but less known to the average person.
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6. Figure: E-SPACE subsystems (source: Lechner Knowledge Centre)

On the other hand, it provides an interface for the participants in the formal consultation to conduct the review
process, to officially document it, to examine the compliance with the higher-level settlement plans laid down
by law, and to cooperate with the plans prepared at the same time. In addition to the official consultation, the
interface of E-SPACE also facilitates participation, during which those interested and key players will be
involved during the planning process, and will have the opportunity to get to know the documents and to
cooperate between the planning actors.

The third task of E-SPACE is to ensure the design access of the GIS and other databases serving as a starting
and alignment point in order to ensure the building plan of the complete plan hierarchy of national, priority
regional, county and settlement plans. The map appendices of the National Spatial Plan, the Spatial Plan of
the Budapest Agglomeration and the Spatial Plan of the Balaton Priority Resort Area can be viewed for the

first time on the online interface of the currently available information module. (www.lechnerkozpont.hu)
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7. Figure: E-SPACE information module (source: Lechner Knowledge Centre, e-epites.hu)

2.3 Spatial Planning and Spatial Development Data Service (TelR)

The National Spatial Development and Spatial Planning Information System (TelR) makes the settlement
and regional (county, regional) statistical data of different data owners available in one system, supporting
planning and evaluation activities from the national to the settlement level. It provides an opportunity to gain
information about the state and territorial characteristics of the society, the economy, the built, landscape and
natural environment, as well as to monitor its changes. It assists regional and sectoral actors engaged in
development and development activities at the regional and settlement level in the preparation of plans, the
preparation of decisions, as well as the analysis of the effects of decisions and the performance of activities

related to monitoring. (www.lechnerkozpont.hu)
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8. Figure: TelR interface in Hungary (source: Lechner Knowledge Centre)

With public applications available to everyone, the user can generate charts and maps at the touch of a button
using specific metrics that allow time series and area comparisons of area units. In addition, registered users
have the opportunity to create individual indicators for each type of area and period, based on data from
different sources.

For the two decades since its inception, TelR has become an indispensable information base for spatial
planning, evaluation and research professionals. In response to the dominant territorial processes, it supports
the actors of regional development and spatial planning with continuously expanding data content and
functions, and in addition to the closer circle of professionals, it also provides information to the general

public interested in each region or settlement. (www.lechnerkozpont.hu)
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3 Topic 3: The use of GIS tools in spatial planning practice

Target group: university students
Duration: 1.0 hour
Method: individual preparation

GIS-based technologies cover a wide range of disciplines, from design to architecture, geophysical and
engineering sciences to human health sciences (Grind GIS, 2021). Within this educational material, we focus
on their use and potential in spatial planning and related sciences.

GIS systems primarily help to analyze the condition of the area, but can also be used to predict future changes
in spatial planning and functional use of the area, or to find areas suitable for future development based on

criteria such as accessibility, infrastructure condition, topography, etc.
3.1 Inventory of sources and spatial information

One of the basic functions of GIS is to inventory information available about the area in the form of relevant
information, using background maps (orthophoto maps, thematic maps, etc.) or for functional use, transport
and infrastructure, land and landscape, and so on. Theoretically, the amount of data is unlimited, although in
practice it has its limitations, especially in terms of transparency and practicality, as it is not easy to get a
huge amount of data in a short period of time, especially if these data concern different time periods. A further
limitation is the protection of personal data in the form of the recently adopted GDPR Directive, which can

be addressed through proper data collection.

Recently, several cities and districts have created and published Internet map portals, where spatial
information is made available to the public (often only for viewing, without the ability to download or process
data). An example is Pozsony / Bratislava, which provides information on transport, a layout plan, a technical
map of the city and much more on its map portal, and more data can be obtained from GIS portals such as
demographics or urban real estate. Besides Pozsony / Bratislava (Figure 2), the trend of open data has been
adopted by many districts and cities in Slovakia, such as Trencsény / Trencin, Mariatolgyes / Dubnica nad
Vahom, Poprad / Poprad and dozens of other cities. This trend contributes to transparency and encourages
public participation in urban governance. Nowadays, when many non-commercial open-source solutions are
available, it is relatively easy and inexpensive to create similar web applications with the help of experienced

technicians.
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9. Figure: Example of data available on the map portal of the city of Bratislava (left) and example of data available on the

geoportal of Bratislava (right).

3.2 Analysis of the current status

GIS provides simple and efficient ways to present the current state of a selected area through the selection of
appropriate data, layering, and appropriate symbology. It is possible to present the data in a time series, to
identify conflicts between environmental and development intentions in a timely manner, and to identify

potential areas for development in the light of existing regulations and constraints. This data can be directly

incorporated into decision-making at all levels that affects current and future use.

If the city has the right amount of data in the right structure, scale and format, activities such as analyzing
the current situation for the needs of zoning and zoning plans or different studies can be easily carried out
and the process of creating such documents can be shortened, so to save on the preparation of the plans, their
consultation, the involvement of stakeholders and the implementation itself. However, these are areas where

ISO standards for GIS* are missing, are not used in our circumstances, and this is a significant constraint on

the use of the data.

1 E.g. 1SO/TC211 https://www.isotc211.org/
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3.3 Modeling and projection

One of the main tasks of spatial planning is to manage the changes in the area, and to predict the effects of
the planned interventions (Bragagnolo and Geneletti, 2012), which also covers the expected population
growth or economic development of the area. Trajectory modeling for future land use is an advanced feature
of GIS solutions that is possible as long as the input data is accurate and correctly arranged. Spatial modeling
provides an opportunity to estimate a wide range of population, environmental, or economic trends. In terms
of environmental change, in practice, modeling of landscape change is often used to assess possible
infrastructural interventions in a given country. It is possible to identify conflicts between nature conservation
and regional development interests in the country in advance. Using information on the socio-economic
situation of the area, it is similarly possible to identify conflicting or conflicting interests in development
projects.

3.4  Assessing the possibilities

When designing spatial plans or development projects, one of the key parts of the process is developing and
evaluating solution options. In addition, the assessment of the options is an integral part of the SEA and EIA
processes for the environmental impact assessment of projects and plans. In this assessment, the GIS
assessment repository provides tools that anticipate their impact on each component of the environment and
are able to list relevant arguments to formulate the final decision.

Last but not least, it should be noted that the selection of the final option, as well as the final form of the plan
as such, is by nature a political process involving factual and strong arguments. These arguments are provided
by the planning, and spatial data, their processing and interpretation, play a key role in trying to provide a

solid basis for reasoning.
3.5 Monitoring the implementation of plans, strategies and projects

GIS tools are also an integral part of monitoring the impact of plans, strategies and projects. The possibilities
of data processing from monitoring provide an effective tool for the progress of project implementation, the
monitoring of the effects on the surrounding area and landscape, as well as the possibility of interim
modification of projects during implementation. For example, in monitoring the effects of linear
infrastructure projects, monitoring the occurrence of species is essential to properly locate barriers to green
road elements, such as green bridges or protectors that stop wildlife getting on the highways, and then to
monitor the effectiveness of these elements (Hlavac et al, 2019; Finka et al, 2021). In this case, GIS tools are

used almost exclusively for data collection and processing.
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4 Topic 4: Theoretical background of GIS

Target group: university students
Duration: 1.0 hour
Method: individual preparation / classroom lessons

Geographic Information Systems (GIS) are computer systems designed to analyze, process, and display
spatial information related to geography (USGS, 2021). These are pieces of information related to a specific
geographic location. Simply put, these are data that have a specific position in space (so-called
georeferenced).

These tools provide an opportunity to overlap and layer map data (layers) containing different information
(Figure 3). The operation is digital and simple, according to the user's needs, during which thematic maps

can be created to show the status of the area or to identify conflicts.
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10. Figure: Example of map layering (USGS, 2021)

It was previously believed that GIS did not produce beautiful maps, CAD-based programmes or graphical
programmes were available for this purpose (Adobe, Corel, or GIMP packages), but there has been a
significant change in graphical output options in recent years, and GIS outputs clean and eye-catching maps

that are professional in display so they can be presented in any field.

Above all, GIS provides the opportunity to import huge amounts of data from different sources, use different
types of services, organize, edit, layer, and finally map our work. The range of supported formats at the input
and output is constantly expanding, and the possibilities of data import, for example from the cadastral portal,
are expanding. In the same way, the possibilities for displaying maps are increasing. Maps can be exported
to graphic format (JPG, PNG, etc.), PDF or CAD. The presentation of data online is also becoming
increasingly trendy through web interfaces, for which there are a number of commercial and non-commercial
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solutions supported by programming teams that can customize the output and operation of the web client as

desired.
41 GIS file formats

GIS works with a relatively large number of file formats, which can be divided into several categories (Figure
4). Files in the SHP group are called shapefiles, which contain georeferenced data in the form of a database
in GIS format. Any GIS software can read and process them, it is a standardized format. The GDB format is
the ESRI format, which is a geographic database. Unlike SHP files, it also contains information about the
location of the files (relative paths) and thus links to other SHP files or other elements of the GIS project.
Raster formats are primarily represented by the TIFF format, which contains raster data (usually an image of
evenly spaced pixels) and the pixels in it contain some information (e.g., a digital terrain model pixels
processed in TIFF format and their associated elevation information). tectonics of the topography). The ECW
format represents so-called compressed raster data because a high-quality raster image can be several
gigabytes in size, which slows down a traditional computer. ECW is one of the most widely used satellite

image formats, providing high compression with relatively good image quality.

GIS file

formats

11. Figure: GIS file formats
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However, there are dozens of GIS file formats, tables 1-4 below show the most commonly used ones

(developed according to (GIS Geography, 2021)).
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Table 1: Vector GIS file format

File format

Extension

Description

Esri Shapefile

.shp
.dbf
.shx

This is the most common type of file a user encounters. It is
used by all common GIS programmes, so it has become the
standard. It is important to transfer all three files - SHP
(contains geometry), SHX (contains position), and DBF
(attribute data) when transferring files. In addition, other
subfiles can be transferred, but this is not required - PRJ
(project system metadata), XML (related metadata), SBN
(spatial index to optimize demand), and SBX (stretch time

optimization).

Geographic
Object
(GeoJSON)

JavaScript

Notation

.geojson

Json

The GeoJSON format is used primarily for web mapping
services, and it contains coordinates in text format such as
JavaScript Object Notation (JSON). It contains vector dots,
lines and polygons, and tabular information. This file can be
easily modified by opening it in a text editor. Web browsers
automatically recognize JavaScript, making it the most

widely used web format.

Geographic
Language (GML)

Markup

gml

GML allows the use of XML geographic coordinate
extensions. It stores geographic entities (properties) in text
form. Similarly to GeoJSON, GML can be updated with any
text editor. Each element has the list of properties, geometry

(points, lines, and polygons) and a spatial reference system.

Google Keyhole Markup
Language (KML/KMZ)

kml

This GIS format is XML-based and is used primarily in
Google Earth. KML was developed by Keyhole Inc., which
was later acquired by Google. KML-Zipped (KMZ) has
replaced KML as the default GIS format for Google Earth

because it is a compressed version of the file. In 2008, KML
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/ KMZ became the international standard for the Open
Geospatial Consortium. The longitude and latitude
components (degrees) are defined by the 1984 World
Geodetic System (WGS84). The vertical component
(height) is measured in metres from the vertical zero of the
WGS84 EGM96 geoid.

Table 2. Raster GIS file formats

File format

Extension

Description

ERDAS Imagine (IMG)

.img

ERDAS Imagine files are a proprietary file format
developed by Hexagon Geospatial. These files are
typically used for raster data to store one or more tracks
of satellite data. IMG files use a hierarchical format
(HFA) that is optional for storing basic file information.
These may include, for example, file information, ground
control points, and sensor type. Each raster layer contains
information about the values of the data as part of the
IMG file. This includes, for example, projection,
statistics, attributes, pyramids, and whether it is a

continuous or discrete type of raster.

American Standard Code for
Information Interchange
ASCII Grid

.asc

ASCII uses a set of numbers (including decimal numbers)
from 0 to 255 to store and process information. They also
contain header set information. ASCII text files, in their
native form, store GIS data in a delimited format. This
can be a comma, space, or tab-separated format. By
moving from non-spatial data to spatial data, the process

can begin by converting ASCII to raster.

GeoTIFF

Aif
Aiff

.ovr

GeoTIFF has become the industry standard image file for
GIS and satellite remote sensing applications. Other files
can be added to GeoTIFF: TFW is a global file needed to

provide raster geolocation; XML optionally belongs to

GeoTIFF and represents metadata; AUX help files store
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projections and other information; and OVR files

improve raster rendering performance.

Table 3. Complex raster file formats

File format

Extension

Description

ER Mapper Enhanced

Compression Wavelet

.ecw

ECW is a compressed image format commonly used for
aerial and satellite imagery. This type of GIS file is
known for its high compression ratio while maintaining
high image contrast. The ECW format was developed by
ER Mapper, however, it is currently owned by Hexagon
Geospatial.

Joint  Photographic

Group JPEG2000

Experts

Jjp2

JPEG 2000 usually has the JP2 file extension. This is a
waveform compression with the latest JPG format that
allows lossy or lossless compression. JPEG 2000 GIS
formats require a global file that geolocalizes the raster.
Due to their lossy compression, they are the optimal
choice for wallpapers. The JPEG 2000 compression ratio

is 20: 1, which is similar to the MrSID format.

LizardTech Multiresolution
Seamless

MrSID

Image Database

.sid

.sdw

LizardTech's unique MrSID format is commonly used
for orthophotos that require compression. MrSID images
have a SID extension and have a worldwide SDW file
extension. MrSID has impressive compression ratios.
Colour images can be compressed in more than 20: 1
aspect ratio. LizardTech GeoExpress is a software

package that can read and write MrSID format.
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Table 4: Geodatabase file formats

Fajlformatum Kiterjesztése |Leiras

ESRI has created a geodatabase file to store multiple attribute
tables, as well as vector, and raster data files. It is the successor to
the MDB geodatabase. File geodatabases offer structural and

Eeri i performance benefits. They feature fast performance, versatile
sri ile

connections, compatible storage for growth images, enhanced
Geodatabase .gdb

spatial indexes, data compression, customizable configuration, and
a 1-terabyte file size limit. Within geodatabases, geographic
datasets are called feature classes. However, geodatabases can
store more complex data, such as networks, raster mosaics, and

feature datasets.

Personal geodatabases use the default extension for the Microsoft
Access database (.mdb). These were once the most common types
) of database for handling spatial data. Personal geodatabases were
Esri Personal ] )
.mdb advantageous because multiple attribute tables, vector and raster
Geodatabase/ )
datasets could be managed, and connection classes could be
created. However, their biggest drawback was their limited storage

capacity of 2 GB.

GPKGs are standalone, serverless SQLite databases that can
contain anything from vectors to tiles and rasters to layer attributes
OGC GeoPackage .gpkg and even extensions. Unlike shapefiles, which have 3 required
files, this open standard GIS repository is easy to share because a

single file contains it.

4.2 Coordinate systems

Like all data, spatial data is a series of numbers, but it also contains information about their spatial position.
This data is part of a coordinate system that allows the data to be placed in space, and helps to reconcile the
data with other spatial data. It allows accurate spatial analysis and mapping. All spatial data (points, lines,
polygons, rasters) are created in a certain coordinate system. This coordinate system can be specified in

several ways - degrees, yards, metres.
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In order for the user to work with accurate data, it is essential to set up an appropriate coordinate system in
the project. If this setting is incorrect, the spatial position of the data will be inaccurate, and other output and
processing will be incorrect automatically, as well. These differences are due to the curvature of the Earth's
surface. Today, conversion between coordinate systems is simple, and relatively accurate, so when a user

adds data from another country, and another coordinate system to their project, GIS can convert it.

The EPSG register has been set up to simplify the search for coordinate systems. Each coordinate system is
assigned a unique EPSG code that allows you to identify and find information based on specific properties.
The main register of EPSG codes is available at https://epsg.io/.

Within Slovakia, the "S-JTSK / Krovak East North (EPSG: 5514)" coordinate system is the most widely
used, covering the territory of Slovakia and the Czech Republic. Its accuracy is given with a tolerance of 1

metre, which is sufficient for everyday needs.

When creating a new project on GIS platforms, it is essential to define the coordinate system correctly in the
default settings (Figure 5).

ESR102551
ESRL102067
EPSGi326
EP5G:3857

Hide deprecated CRSs
Authority ID e

EPSGR065
PS5
PSG551)
EPSGS5I4
s

12. Figure Setting up a coordinate system when starting a new project

Similarly, when creating a new layer in an existing project, it is also important to properly set the coordinate
system so that the data "fits" during transmission (Figure 6).

(2} New Shapefile Layer X
File name
File encoding UTF-8 -

Geometry type ° " Point -
Addtional dimensions @) None Z (+ M values) M values

Project CRS: EPSG:5514 - S-JTSK / Krovak East North v || &R
13. Figure Setting up a coordinate system for a new layer
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PRACTICAL TRAINING, USING THE TPLAB APPLICATION
5 Topic 5: QGIS environment

Target group: university students, decision makers
Duration: 1 + 1 hour
Method: Online or in-person training

QGIS is a freely accessible, open source platform for geographic information systems that allows you to
view, edit, analyze, and process spatial data. GNU is subject to General Public License. It runs on Linux,
Unix, Mac OSX, Windows, and Android operating systems and supports a number of vector, raster, and
database formats and features (QGIS, 2021).

It is one of the most widely used GIS platforms in the world. Globally, QGIS is the second most widely used
GIS platform in the world after ESRI's commercial ArcGIS platform. Both platforms offer a similarly user-
friendly interface to the user. Many users who work with GIS use both platforms because each has its own
strengths and weaknesses, and the transition from one platform to another is easy because the basic interface
is similar (Figure 14).
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© V¥ Openstreceitep
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14. Figure: Example of ArcGIS (ESRI) (left) and (QGIS right) user interface (AMDGS, 2020)

Table 5 shows the main differences between the two most common GIS platforms.
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Table 5: Comparison of ArcGIS and QGIS in their basic attributes

ArcGIS QGIS
e Commercial software, not freely available e Open source free software
e It only works under Windows operating e Works on various operating systems (including
system i0S)
e It operates in a secure ESRI environment e Not licensed

e Extensibility with extensions and extension |e Developed by programmers from around the

elements world

e Ability to print map sheets through data- e Possibility to be extended with extensions
driven pages (plugin library)

e |t includes advanced mapping functions and |e Ability to print map sheets using QGIS Atlas
several functions within spatial analysis e | oad time (application load speed) is higher
(terrain shading, overlays, map algebra, than for ArcGIS.
network analysis). e Ability to publish maps via plugins such as

e Ability to publish maps through ArcGIS ggis2web or qgis2threejs
online.

In this tutorial, we are further discussing the operation of the QGIS platform. The basic format of the QGIS
platform is the .qgz file. In QGIS, the entire project is saved in a file of this format (e.g., Projectl.qgz) that
contains references to the layers used, the style of each layer, the zoom level, and other user-defined
information. When sending a project to other users, it is possible to send the entire .qgz file along with the

other layers (shapefile .shp, .shx, .dbf, and .prj files).

The QGIS platform can be downloaded from the official QGIS website: https://qgis.org/en/site/. In the
"Download" section, the user can find the appropriate version for their operating system and the latest version
can be downloaded (QGIS version 3.22 is the latest from 5.12.2021).
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5.1

Basic orientation

After installing and running the QGIS platform, the user will see the basic layout of the software. Figure 8

shows the basic layout, which may vary depending on the version installed by the user or the operating

system, but the basic components of the programme should look as shown.

e Menu: Allows you to configure basic project settings, preview settings, scales, vector and raster
tools, access to plug-ins, and access to geospatial tools, and more.

e Toolbar: This is an adjustable toolbar where the user can select the layout according to his or her
own preferences. Panels and toolbars provide tools for work with project layers, data, images, and
more.

e Browser: Allows you to browse files on your computer, attach layers, web services (WMS, WFS,
PostGIS databases, etc.).

e Layers: This panel allows you to control, view, turn on and off the layers in a given project, set their
style, make them visible, and more.

e Map preview: the main panel of the programme, where the map and data are previewed, zoomed in
/ out.

e Status Bar: Displays basic information about the project, such as the cursor position, the current map
scale in the map preview, or the EPSG coordination system.
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15. Figure Basic elements of a QGIS environment
5.2  Basic maps

There are several maps to choose from as a base map. The most commonly used data in QGIS are Open
Street Maps, which can be imported with extensions such as "QuickMapServices" or "QuickOSM" (see
below). Open Street Maps is a non-commercial, regularly updated map service that provides data for much

of the world.

Itis also possible to select Google Maps as the bases with the "XYZ Tiles" option (Figure 16). Plug-ins allow
you to connect and continue working with other map sources as needed. The advantage of QGIS is that its
users can be found all over the world, and can advise in various forums on how to get the map or the publicly
available data they need, as the digitization status of such data is different in each country. QGIS provides
the ability to connect different maps and layers using services such as WMS, WFS, WCS, GIS servers or
databases from public sources such as Slovakia (national GIS database, cadastre, environmental data through
environmental agencies and much more). One of the main benefits of using GIS is that many public
institutions are moving to share spatial data, and import it into the desktop version of GIS, and then work
with the data. If the user has an idea of what data he or she needs, where to get it from, and how to get it
technically, he or she will have a lot of data about the area in a short amount of time without having to

inaccurately redraw or otherwise approximate it.
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16. Figure: Linking Google Maps as a base map in QGIS
5.3 Attribute table

The attribute table allows you to view and edit spatial data. In this table, you can edit each piece of data,
select it according to the selected formula, filter it, or add it manually or by field calculation (Figure 17).
Before you can start editing data, you must turn on the edit mode by pressing the pencil symbol to the left of
the top bar of the attribute table.

Turn on editing Data selection Data selection
mode based on formula according to filter Field calculator
(2 inno index :: Features Total: 81, Filtered: 81, Selected: 0 — a x

17. Figure: Attribute table in QGIS
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The data selection by formula is completed by pressing the data selection option, which creates a separate
window where the selected formula can be selected (Figure 18). The range of formula choices is virtually
endless, with the ability to use mathematical functions, geometric functions, map base selection, data series,
data properties, selection based on variables, and more. The purpose of this window is to help the user select
the data according to predefined criteria. This data can be extensive and manual selection would take too
long, or it would be ineffective, so when the user determines what formula they want to use to select the data,
the output will be the selection of data according to the selected criteria. These commands can be as simple

as selecting fields with a value greater than X, or you can enter more complex commands. as well.

() Select by Expression - inno index x

Expression Function Editor

=L o

Aggregates
Arrays

Color
Conditionals
Conversions
Date and Time
Fields and Values
Files and Paths
Fuzzy Matching
General
Geometry

Map Layers
Maps

Math

Qperators
Rasters

Record and Attrib...
String

Variables

Comtsins functions which aggregate valuss over
layers and fields

YT TTYYYYTYTYYYYYYYYY

Output pravie:

Help £ Solect Features | v Close
18. Figure: Data selection according to the formula selected in the attribute table

Alternatively, the data can be filtered by filter selection. This dialog box is called up by the user by pressing
the Filter Data Selection button (Figure 19). The rows show each variable in that layer, and for each layer
you can specify, for example, the value by which the variable should be equal (for example, when selecting
districts within the Slovak Republic, the user enters the word "Prievidza" and the system selects lines in the

district of Prievidza, Slovakia) or lines in a certain interval.
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19. Figure: Selection of data by filter

When working with an attribute table, the user often has to mathematically calculate some values from the

data in that layer. This is what the field calculator function is for (Fig. 20). It is possible to specify the

calculation using a number of predefined functions and enter the result in a new field (create a new field) or

overwrite an existing field (update an existing field). The user has hundreds of predefined functions or can

combine them as desired.

(3 Field Calculator

+/ | Create a naw field

Create virtual field
‘Output field name
Output field type | Whole number (integer)

Output feld length | 10 2 | precision

Expression Function Editor

- l=1=1nll

Output preview:

Update existing field

row_number -
Aggregates

Anays

Color

ions which 2ggregate v

Cenditionals
Conversions
Date and Time
Fields and Values
Files and Paths
Fuzzy Matching
General
Geometry

Map Layers
Maps

Math

FrYrvvyvywvvyvvyvvwrvw

\5) You are editing information on this lzyer but the layer is currently not in edit mode. If you dlick OK, edt mods will automatically be turned on.

oK Cancsl Help

20. Figure: Field calculator to calculate the value of a new field or to update an existing field

The attribute table and working with it is one of the most commonly used QGIS features, so it’s important

for novice users to learn how to work with it and simplify their work with GIS.
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5.4  Useful extensions

QGIS includes a number of functionalities in the basic installation after installation, but it is possible to
increase and improve these features by installing so-called plugins. These are freely installable add-ons to
the programme. These extensions come from programmers all around the world, and expand the possibilities
of using QGIS. There are currently nearly 1,500 extensions, and that number is gradually changing as new
ones are added, and the previous ones are no longer deleted from the database. With so many extensions, and
theoretically anyone can add new ones, it’s hard to navigate between them. In order to better differentiate
them and select the right one, we can see the ratings of other users in the plugin browser (1..5 stars) + see
how many votes the selected plugin received.

In QGIS, the plugin configuration menu is accessed by clicking on the "Plugins™ menu and then on "Manage

and Install Plugins ...". (Figure 21).

! Untitled Project - QGIS

Project Edit View Layer Settings [ENEEE] Vector Raster Database Web Mesh Processing Help
=] [ [ V4 Manage and Install Plugins... T ™
O mE e s 2 Lo
- | Pythan Console Ctrl+ Alt+P
BV Z 8 B | com ,
r B
)| I!Y
Jrowser [=]ES)
ORTHO

Favorites
» IV Spatial Bookmarks
» [&] Home

21. Figure: Accessing extensions in QGIS

Table 6 below lists some basic add-ons that may be useful for a novice user. This is a short list to help you

find your way.

Table 6: Commonly used plugins for QGIS (* plugin is in the plugin search bar)

Plugin name* Plugin description

) ) It allows you to easily add Open Street Maps as a background map to your
QuickMapServices

project.

) It allows you to download data from Open Street Maps based on user needs,
QuickOSM o ] o )
such as buildings with a "hotel" function in Pozsony / Bratislava.
The domestically produced plugin allows you to connect map data for Slovakia
GeoData CZ/SK )
and the Czech Republic.
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ORS Tools

An Open Street Maps based plugin that allows you to measure isochrons taken
by car, bike, and on foot from selected points per unit time. These calculations
and distances can be exported as a matrix, including duration, route length and

departure / arrival time.

QGIS Cloud Plugin

Plugin for publishing maps, data and services to the web.

qgis2web

Another plugin that allows you to publish maps, data, and services on the web.

Qgis2threejs

A plugin that allows you to display a digital terrain model and vector data in 3D
on the web.

Street View

it allows you to open Google Street View in a web browser with two locations
identified by QGIS points.

Google Earth Engine

Support for integrating Google Earth into QGIS.

Raster Tracer

Plugin for automatic drawing of the underlying raster map.

Maps Printer

A tool that supports printing the map base to PDF, SVG, or image files,

especially when printing multiple projects / layouts at once.

mmqgis

A set of plugins for Python for manipulating vector map layers in QGIS:
connection to input / output / CSV format, geocoding, geometry transformation,
caching, node analysis, simplification, column editing, and simple animation.

Digitalizing Tools

A document-assisted plug-in created as a compilation of tools not included in
the basic configuration of QGIS.
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6 Topic 6: Basic geoprocessing tools

In this section, we briefly present three basic tools for spatial analysis within a QGIS environment (Figure
22-24).
6.1 Buffer

Enter the value and "buffer type" (Meters, Kilometers, etc.)
as needed. e.g. 500 m

Raster Database Web Mesh Progessing Help Gl i x
Geoprocessing Tools Paameters | tog ' Buffer
" oo -
Ggometry Tools & Clip... prares TR

@ Convex Hull...
& Difference...
| @ Dissolve...

N % Intersection...

Analysis Tools e Seecind feshres
Research Tools

Data Management Tools

A 25 Botch Process. [ mn Close. Hep

& QGIS will then produce a new layer that "outlines” the
original shape, a fixed point, about 500 m. Since our shape
is a POINT, the buffer is a circle. For polylines or polygons,
the buffer would draw the shape at the specified distance

22. Figure: Buffer function

6.2 Union
@ = I® Buffer.
&
Ggometry Tools. »| ¥ Clip..
Analysis Tools »| @ Convex Hull. &
Let's say we have multiple buffers (or layers) that we want Besearch Tooks »|  Dference..
Data Management Tools

to combine into one.

£ % Intersection...
@ Symmetrical Difference...

wen

¥ o ot f o irry dgaien

R B oo un Com o

23. Figure: Union function
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6.3 6.3. Intersect of overlays
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24. Figure Intersection function

6.4  Georeferencing

Georeferencing means linking the internal coordinate system of a map or aerial view to a geographic
coordinate system. The corresponding coordinate transformations are usually stored in a single image file
(examples: GeoPDF and GeoTIFF), although there are several possible mechanisms for implementing
georeferencing. The most spectacular effect of georeferencing is that imaging software is able to display
ground coordinates (such as latitude / longitude coordinates or UTM), as well as to measure ground distances

and areas.

In other words, georeferencing means associating a digital image file with a location in physical space. In the
field of geographic information systems, the term usually refers to the process of associating a physical map
or raster map with a spatial location. Georeferencing can be applied to any type of object or structure that
can be associated with a geographic location, such as landmarks, roads, locations, bridges, or buildings
(Figure 25-31).

To insert and georeference a raster image, the user selects "Raster"” - "Georeferencer" in the top bar, and after

a new window appears, the selected image is inserted via the "Open Raster" menu item.
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25. Figure: Georeferencing process 1
After loading the image, the user can start adding georeferenced points (left click on the yellow square icon).

You should choose a point that is easy to identify on the map. You can pair the selected point with the GIS

by clicking on the same location on the underlying map.

1 G Georefarencer - 3-3-3png

File Edit View Settings

' > ”
(3 = - B

26. Figure: Georeferencing process 2

After clicking on a point in the raster image, the option to insert coordinates appears. Instead of entering the
coordinates by clicking the "From Map Canvas" button, the user can manually enter the spatial location of
the point on the underlying map.

"4

| #7 From Map Canvas | Cancel

TR T T e TS W T T R W T -_—

27. Figure: Georeferencing process 3
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Find the same point on Basemap. In this case,
itis the eastern part of the church tower.

= @ Enter Map Coordinates X

Enter X and ¥ coordinates (DMS (f mm ss.53), DD (dbl.o) or projected coordinates (mmem.mmj) which correspond
with lected point on the image. Altemstivaly, cick the button with icon of 2 pencl and then cick
tofilin

X [Emt |-561851.06494322139765793
¥ North |-1282376.884534406 15795553
ESRI: 102067 - §-JTSK_Krovak_East_Marth - || @

| Automatically hide georeferencer window

When you click on the georefined point, a
window will pop up. If the coordinate system —_____ |

is set correctly, click "OK" T o | emrein | e

28. Figure: Georeferencing process 4

The georeferenced point is shown in the table in Figure 29. We need at least one more point for
georeferencing. Based on these points, the GIS programme can then stretch, rotate, zoom in, zoom out, and
S0 on, it can adjust the raster figure to be on the right scale and "fit reality". We will use more points for more
accurate georeferencing. Repeat the above process, selecting points that are easily recognizable on the map.
In this case, for example, an intersection, corners of real estate, and so on. Ideally, we select points that are

not close to each other, for example, the points in the corners and the centre of the image.

Once | have enough points, | can start the
georeferencing process by clicking on the
green "play button"

First, it will askme to specify settings for
georeferencing ...

29. Figure: Georeferencing process 5
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30. Figure: Georeferencing process 6
After setting the georeferencing parametres, the user starts the process again by clicking on the green icon,
the georeferenced figure is then displayed in the "Layers" menu. By turning the layer on and off, the user can

check the accuracy of georeferencing.
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31. Figure: The result of a georeferencing process
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6.5 Presentation of statistical data on maps

One of the interesting features of QGIS is that the information on the map output can be displayed in an

attribute table. For example, displaying data on unemployment in Slovakia at the district level.

This is a simple task that can be done in a few steps. QGIS cannot handle Excel .xIs / .xlsx files, so the first
step is to save the spreadsheet in .csv (semicolon-separated value) format. You can then insert this table into
QGIS (Layer - Add layer - Add delimited text layer, Figure 32).

(2 *Untitled Project - QGIS

Project Edit  View Settings  Plugins Vector Raster Database Web Mesh Processing Help
=] [ Data Source Manager Ctrl+L () 7 ~ f e =G
D = ‘g Create Layer i k é’d P s G\;\}‘ \gi\ AT
1! & v [, Add Vector Layer... Ctrle Shift=V
Embed Layers and Groups... B¥, Add Raster Layer.. Ctrl+ Shift+R
@ = Add from Layer Definition File.., @: Add Mesh Layer...

Fe) i Pl Copy Style + Add Delimited Text Layer.. Ctrle Shift+T

32. Figure: Loading a text file (.csv)

The data to be displayed by the user must then be inserted into the district boundary layer (in this example
we use a background map containing the NUTS4 administrative units of Slovakia). To do this, use the
"Manage joins to other layers" function in the layer's properties. In this menu, click on the "+" symbol (add
new join), where you select the layer from which you want to join the data and select a field that is the same
in both datasets (for example, district ID or district name) (page 33). figure). If you have done this process

correctly, the country’s unemployment data will appear in the district boundary layer.
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33. Figure: Attaching data from a CSV file to another layer type

Then select the settings for displaying the data in the layer in the properties of the layer containing the district
boundaries and unemployment data. In the symbology settings, select the option; "graduated”. Then select
which attribute you want to display (in this case, unemployment). At the bottom of the dialog, set up the
categories and click the "apply" button (Figure 34).
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Figure 35 shows an example of the result.
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34. Figure: Example of setting the data to be displayed on the map
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35. Figure: Example of the result

https://www.skhu.eu/


https://www.skhu.eu/

6.6  Presenting data on a map using a pie chart

The second function that can effectively interpret spatial data is to display the data in the attribute table as a

ratio between the values, for example in the form of a pie chart.

To illustrate it, imagine a map of the districts of Slovakia showing the percentage of land use of the district
in the three categories - housing, production and recreation - in the attribute table. The attribute table contains
these ratios, and the task is to display them at the output of the map. After opening the properties of the layer,
select the "Diagrams" table and select "Pie chart" in the top bar. Then select the data you want to display
from the layer's attributes and click the "apply" button (Figure 36). The result is shown in Figure 37. Chart

size, colour, starting position, etc. can be set as desired.

2. Pie chart
selection

1. Diagrams
option

4. Selected
attributes

3. Attribute
selection

5. Apply
settings

e = o anlm

36. Figure: Pie chart settings in QGIS

37. Figure: Example of displaying a pie chart in QGIS
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7  Topic 7: Finalization and publication of results

7.1 Create a layout
To export a map (e.g. to PDF), the user must first create a layout (print layout). Select "new print layout ..."

in the top bar - or use "Ctrl + P".

Qe
[ P T ORI
Q4—qeis [ B coWIn-=-, .

B ect view Lever settings Plugins Ve “4 e qugues QAR A B
New CrieN 4
New from Template 3

Open... Ctr+0 7 7 \AA B g >

OpenFrom ’ m\\ = e S

Open Recent ’ \\ \\\/ // /,/'\j \ 3 \ &
/, NN\ NN

Close

p /465
{8 sove CtrleS -3 ‘\,{X
8 seveas.. Ctrtoshiftes | A7
SaveTo s/ 4
Revert... .
SN
J Properies... CtrteShiftP \,
Snapping Options... h
Import/Export » “
Ly
) New Report... E /
3 Layout Manager... 2/
Layouts »
Exit QGIS >

Pri
iy ‘ Create Print Layout

Enter a unique print layout title
(a title will be automatically generated if left empty)
|Funkéno -priestorové analyza

oK Cancel Help

38. Figure: Creating a layout 1

Specify the drawing format: “Layout" - "Page Print Setup”. The user can then change the size and

orientation of the drawing as needed.
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39. Figure: Creating a layout 2
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40. Figure: Creating a layout 3

Add M ‘ & Add Shape Layout Page Count
G ap & Add Marker Project Author
= /4 Add Arrow Project Title
3 - 15 Add Node tem Project Path
1 R K3 Add HTML Current User Name.
! 3 B Add Attribute Table Current User Account
=Y % Add Fixed Table T
= 23 =

Layout Page Number

You can add a title for
your map via Add Item -
Add Dynamic Text -
Layout Name

The user can add the contents of the drawing to the Layout via the left bar or the top bar under "add items".

Once added to the layout, each item is free to edit in the right bar.
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For example, after adding a map view, you can right-click on it and select "item properties”. A window will

appear in the right bar, where you can change the scale in the "Scale" field, for example.

Layout | ItemProperties | Guides
Item Properties @8
Map1

S ER ER B @9

v Main Properties

Use Project CRS ik IKES

V| Draw map canvas items

' v Layers
Folow map theme Y -la
= Locklayers v e

Lock styles for layers

= e w Extents
-—.‘.:— = 3 Xmin |-554180.952 a
2 Ymin | -1258018.106 a
= Xmax |-553661.202 e
== Ymax -1257568.994 e

»  Temporal Range

41. Figure: Creating a layout 4

If you want to change the size or text of the title, you can do so as described above (see Figure 42).

"Right Click" on the title,
- Iltem Properties ...

A window will appear -
“ via Appearance can

" user change the text
format and its size

[ AaBbYyZz s
- o
O Gt e

42. Figure: Creating a layout 5
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The user can edit all the elements in the layout similarly - right-click on the element, click on the properties,

and the options window will appear on the right.

You can delete/add elements/layers from the sign legend, add a title, edit the graphic scale (quantity, number
of segments, its graphical representation, size etc.), choose another north-sign icon.

43. Figure: Creating a layout 6
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8 Topic 8: Finalization and publication of results

8.1 Export map

When the layout is complete, the drawing is ready to be exported. The user can then export with a simple
Layout to PDF operation by clicking the "Layout" and "Export as PDF" ("Export as Image" or "Export as
SVG") buttons in the top bar (Figure 44).
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44. Figure: Exporting the output map
8.2  Publish the scorecard online

We have already described how to export a project on the QGIS platform as a static map. Publishing maps
with a web application is becoming increasingly popular. For QGIS, there are several such options - directly

through the QGIS interface, through extensions, or using a third-party environment.

The ggis2web plugin helps you generate a map from an ongoing project. The advantage is that there is no
need to use other software on the server side. This is an easy way to try publishing your projects. After
launching the plugin, a dialog box with all the settings will open, the user can select the layers to be published
here; the map layout, scale and other basic functions (Figure 45) and a project preview will appear within a

few minutes depending on the project size and computer performance in the browser.

45. Figure: The ggis2web plugin dialog box

If you want to publish a project online, you need to specify a website, and a domain where you will store the
project. One of the most popular solutions is the QGISCloud plugin, which offers 50 MB of free storage, but
you can purchase more storage with a monthly subscription (e.g., $ 65 per month for 500 MB of storage), as
well. The plugin runs directly in QGIS and is intuitive and easy to control. Once set up, the plugin will

provide a web link that you can share and present publicly about your project.
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In addition to these two solutions, there are a number of other ready-made applications on the market that
can be configured and shared for free or for a fee. They include QGIS Web Client 2 (QWC2)?, OSGeoL.ive?,
and more. Commercial solutions are dominated by the ArcGIS platform and ArcGIS Enterprise, which offers

the widest range of solutions and fast customer service.

2 https://github.com/qgis/qwc2-demo-app
3 https://live.osgeo.org/en/index.html
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9 Topic9: TPLAB Lab Use

Target group: users, decision makers
Duration: 0.5 hours

Method: Online or in-person training
9.1 LivingLab is the place to use the TPLAB application

Users can receive information and training on how to try, test and use the functions of the TPLab portal in
Pozsony / Bratislava and Gy6r at the so-called LivingLab sites, i.e. in local service offices, and in the form
of online tutorials that guide users through the application's functions step by step. The local offices operate
as live laboratories with trained staff to help users use and test the area information web service.

Regional and local development professionals, decision-makers and university students can use the service
to gain experience and knowledge, as well as to contribute to the further development of the established
system.

The manual describes the operating and usage conditions and possibilities of the office, and also contains the
user manual of the TP LAB Web Service as the GIS service of the project.

Contact details of the Gy6r office: https://westpannon.hu/living-lab

Contact details of the TPLAB manuals: http://tplab.lechnerkozpont.hu/hu/eredmenyek

Living Labs (living labs in local service offices) will continue to operate as online and onsite labs during
development and during the maintenance period after the project closes. The aim is for organizations
providing digital services with databases to be as close as possible to potential users, so that services can be
easily targeted to decision-makers, those who prepare the decisions, data analysts, local authorities, actors,
entrepreneurs and NGOs based on real needs and communicating real facts. The use of the application is
ensured by these laboratories, and the data providers continue to update the data and information, and they
are regularly updated depending on the data. Users will also have the opportunity to provide feedback on
system failures during the maintenance period, which will be corrected by system maintainers to ensure
continued uninterrupted operation.

In short, the aim of the creators and designers, after exploring local needs, is the creation of a living laboratory
with the participation of the participating partners - municipal representatives involved in regional and urban
development, architects, designers, professionals, environmental civilians, educators and university students
and any local residents, in which the web data and information service can be jointly developed, tested,
exploited and updated based on suggestions. Although the web application was developed as part of a short

pilot project, it is suitable for partner institutions and contributors to further develop the initiative, expand it
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territorially, and broaden the knowledge according to different user intentions.

The main benefits of the system (project) as a whole can be summarized in the following main points:

e A unique cross-border system will be built that will reach stakeholders on both sides of the border
not only virtually, but also through the laboratories in Pozsony / Bratislava and Gyor.

e As aresult, a network of cooperation is formed, which crosses the border and whose members can
work together on a sub-problem.

e This joint interdisciplinary work cannot only mean better use of data, but also lay the foundations
for future initiatives that will lead to actions that can have a significant impact on the future of the
border region, either in the form of specific projects or individual initiatives.

9.2 Personal and online use of the app

Use of the office is possible after prior registration. The venue is also suitable for consultation, and for
workshops for small groups. For personal use, in addition to learning about the web application and running
it on a dedicated computer, it is possible for the service user to learn the details of the data in the application
database, including their technical and spatial planning professional properties.

The laboratories in Gy6r and Pozsony / Bratislava also operate as a kind of regional information centres,
which go beyond a simple IT consulting. Representatives, staff and users of the office can explore a number
of synergies, cross-border challenges or solutions that are interesting for spatial development that would not
otherwise be possible or would be difficult to identify.

In case of online use, the web service can be accessed directly from the official website of the TP LAB project
(tplab.lechnerkozpont.hu) with the help of a web browser. The service is completely public - its viewing or
use is not subject to authentication (login), it is available in three languages - English, Hungarian and Slovak.

Online use is also aided by an in-app user manual and tutorial video.
9.3  Contribution to the development

In the application development process, users can assess how well the planned application fits their data and
information needs, how easy they can use it, how satisfied they are, and how useful they find it in their work
or daily life.

Written comments can be submitted to the developer by a simple report template that includes the feature
tested, data, trial date, and the result and proposed changes, illustrated with screenshots where possible for

easier understanding.
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TPLab territorial web application test report

Date of comment  |Made by (Name of the testar)

Availability of the tester (Email]

Comments

{Description of the item, proposal, expected result or fault,
supported by a screen print if possible)

Answer [Solution
(by Developer)

46. Figure: Report template
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10 Topic 10: Introducing the data structure and spatial data service

Target group: users, decision makers
Duration: 0.5 hours

Method: Online or in-person training
10.1  Accessing the web service

One of the main goals of the TPLAB (Spatial Planning Laboratory) project is to create a common
information platform in the Slovak-Hungarian border region, in the territory of the three participating
counties (Gy6r-Moson-Sopron county, Bratislavsky kraj, Trnavsky kraj) using spatial data collected during
the cooperation. The spatial data and other map information generated for this purpose will be made available
on a public interface in the form of a common service to interested professional organizations, universities,
decision-makers, non-governmental organizations and other actors. The application available in this way
can serve the mapping of the current social, economic and environmental processes characteristic of the
region, as well as their spatial connections, and thus can be useful in the foundation and decision-making
work. Furthermore, the analytical, querying and other information interfaces of the web GIS service may be
of interest to the world of science (students, researchers).

The web GIS service can be accessed directly from the official website of the TPLAB project
(tplab.lechnerkozpont.hu) using a web browser. The service is completely public - you do not have to log in

or use it to log in.
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oo 00
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47. Figure: Accessing the TPLab website

Clicking on the “Web Service” menu item will open the web map application interface embedded in the

website.
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48. Figure: Accessing the web application
10.2 Possibility to choose the language

The TPLAB website, and the map service, accordingly, is available in three languages - English, Hungarian
and Slovak. You can switch between the languages by choosing from the three icons at the top right hand
of the website (HU - Hungarian / SK - Slovak / EN - English; by clicking on the icon).

’;4 Interreg M @@

Szlovakia-Magyarorszag Féoldal Rélunk Hirek  Eredmények Partnerek Web Service HU

49. Figure: Language selection
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10.3 Full screen view of the web service

When using the embedded Web service, certain items may slip on smaller devices and displays, mainly due
to the dynamic resizing of individual panels, so clicking on “View in Full Screen” will open the application
in full size in a new browser tab.
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50. Figure: Full screen display
10.4 The main elements that make up the web service

Dashboard technology enables the compilation of a map analysis interface that is user-friendly, data-driven,

and information-centric, as well as visually easy to interpret.

e Indicators

e Charts (bar and pie chart)
e Lists and textual content
e Embedded content

e Analytical tools

The purpose of the thematic interfaces is to make the most important social, economic and environmental

information about each territorial unit available to users in a simple and visually comprehensible way.

- Social and economic development
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- Land use and land cover
- Green infrastructure

- Tourism

Socisl and economic development Land use and land cover Green infrastructure. Tourism Spatisl Analysis

Megtekintés teljes képernydben

L 1706729 TR

n 1631219

51. Figure: Thematic interfaces
10.5 Data source and types

The data in the application comes from several sources. Most of the data on the Hungarian side have been
queried from the TelR (National Spatial Development and Spatial Planning Information System). Data
related to spatial planning, such as data on economic, residential and recreational areas, have been derived
from E-TER (Electronic Spatial Planning Support System). Land cover data for the entire design area have

been queried from Copernicus service
The data collected has been divided into four major groups:

e Social and economic development
e Land cover and land use
e Green infrastructure

e Tourism
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e There are different types of data in each group. The "Social and Economic Development™ topic

provides data on institutional accessibility, demographics, and income, as well as taxation.

The topic “Land cover and land use” includes land cover data for 2012 and 2018, changes in land cover

between 2012 and 2018, and current land use planning data (economic, residential and recreational areas).

Data related to “Green Infrastructure” include natural and protected areas as well as some natural hazards,

among others.

The topic of “Tourism” contains data collected manually from the settlement websites, Google Maps and
szallas.hu. In addition to the availability and type of accommodation and the number of places, the nhumber
and type of tourist attractions have also been surveyed. However, this data is only available for the sample
area. In addition, bike paths and hiking trails for the entire area can be found in the app.
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11 Topic 11: Using TPLab

Target group: users, decision makers
Duration: 2 hours

Method: Online or in-person training
11.1 Queries on thematic interfaces

On the thematic interfaces it is possible to filter the data by county, district and settlement. By default, the
information displayed on the panels covers the entire project area - aggregated into the three counties in the
project. In the information panel on the left, you can see the settlement data of the project area in alphabetical

order; including the (LJ 1) arrows that allow you to change between them.

The drop-down menu items in the header allow you to filter the area according to the administrative levels.

TPLab territorial information web application I Counties: Selecta County! Districts: Select a District! Settlements: Select & Settlement! I

52. Figure: Selecting a territorial unit

By clicking on the arrow in the text box next to the “Counties; Districts; Settlements” panely you can
choose from the territorial units in the project in the drop-down panel. If you select a specific territorial unit,
only the corresponding data will be displayed on the map (this only applies to the territorial administrative

layers, the filtering is not valid for the other thematic layers!)

e Simultaneously with the map filtering, the other graphic elements of the interface (figures, diagrams,
indicators) will also show the values of the selected unit.
e For example, if you select Gy6r-Moson-Sopron County from the drop-down list, the aggregated

values for that county will be displayed automatically.

Building Partnership https://www.skhu.eu/


https://www.skhu.eu/

> C @ (ol ]

@ L ina:
TPLab territorial information web application Counths:| ERERYREN Digoicts: | Select a Diswrict! Settioments: Select a Setemert!
Bt Gt
Th chots, indi o (oo project st
q 15 p [ )
Abds
- N
opulstion (2013] 3795 1
b StPolten Viertia Lence
Popalation 0-142019) 483
ulai @017 Amttten A o 7 6
Popaltion 15.64(2019) 2204 , 2y v p «
Papulation 65 «(2019) 407 HovaZaety
Agengindex 2019)1%) 122 Esenstadt
yeng Esstergio ) JE— w131
Live binh 1000 rhabtarts &
209 )
Tatabanya
Desth binnf1000 5
2 Budapest
e o 55 13,6
Net intemel migration & tostma T
/1000 irhabtarts
1201915 Soombatholy Ncachrsoar
Population (2019/2009 | parean)
Newly buit dwelings 1%) 7 o Newe
Nunoes of regisiened 11
Dunsijvives
coreaies per 1000 dachment
inhabant: (013) — Zasegerszeg
+
P ~ - 1631219
v doni Maribor Exr, HERE, Garmin, USGS | Lechnar Tudsscazpont E24, HERE
Age distribution (2019 %) L Netintamal migration rate (20102019 | psrzon]
150 ween
o v
i = = . = . . l B
sty s @sstme 0005 @Sy e o e
me  wm e mm o ome  mw o ome  ome  my aw e mr owr omwo ome omw o o@w  omy o ww
do Grsen ofaarucana | Touram Spusal Analsi
yo—— B P Pl ey
o 3ppcat
[ E— =
-

[ )

1706729

1706729

- e e 1631219 1631219
—u__n_lusll - 1) I “
- ‘ Cw. T... . 'uNEREEEEER W

> G &

53. Figure: Selecting a territorial unit

There is an openable panel on the left side of the thematic interfaces that appears briefly when the application
starts, it is closed by default.
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54. Figure: Accessibility information
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Three filter parametres can be set in this menu:

Accessibility of the capital, taking the separating role of the Slovak-Hungarian border into account (measured

in minutes)

Accessibility of the capital of the district taking the separating role of the Slovak-Hungarian border into

account (measured in minutes)

Accessibility of the capital of the county taking the separating role of the Slovak-Hungarian border into

account (measured in minutes)

By default, an interval value of 0-200 minutes is specified, which can be changed as the user wants it. The
minimum value (minimum number of minutes) can be set in the left box, and the maximum value (maximum
number of minutes) can be set in the right box. You can enter the values or scroll with the arrows at the edge
of the box.

11.2 Basic web map features

The following additional functions are available on the maps of the thematic interfaces to facilitate spatial

orientation and map search:

Search: Clicking on the Q icon will open a text entry field where you can enter the name or address of the
town you are looking for.
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55. Figure: Accessing the search function
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Full view: Clicking on the

{ry

icon will zoom the map to the initial view (extent).

Legend: Clicking on the = icon opens a window with the names of the map layers and their associated
symbols.
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56. Figure: Accessing legend

icon opens a window listing and (grouping) the map layers. You can adjust

the map visibility of the layers by turning the checkbox in front of the layers on and off.
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57. Figure: Accessing the layer management function
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EHE
Base Maps: Clicking on the =% jcon opens a window showing the different base maps. Clicking on the

selected base map icon changes the base map on the map interface.
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58. Figure: Setting the base map

Map queries (selection of area units) can be performed not only with the filters in the header, but also by
selecting them on the maps. The map selection menu is located in the upper left corner of the thematic

interface maps.
K
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59. Figure: Map selection tools

Click the down arrow next to the selection button to display the geometry types you can select (point, square,

lasso, circle, line):
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60. Figure: Map selection (point, circle, square)

11.3 Parts of the analysis interface

The left panels of the analysis interface allow you to perform predefined queries related to the four main
topics. In the top left panel, you can switch between the indicators for the two topics by clicking on “Social
and Economic Development” and “Tourism”. The main topics are listed one after the other with icons and

the name of the data group.
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61. Figure: Analysis interface - query

Scroll down the text box below the indicators to select a value or enter a number in a number type field.
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If you have set filter e criteria for more than one indicator at a time, they will take effect together.

To activate the set filter, turn the switch behind the indicator name - and to deactivate the filter, reset it.
When filtering, only area units (settlements) that meet the set conditions will be displayed on the map.

In addition to the predefined filters, you can click on the icon to compile your own filter criteria and more

complex filters, as well.

TPLab territorial information web appli
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62. Figure: Specifying your own filter criteria

In the "Layer Name", you must first select the layer you want to filter on. Click the "Add a term" button to

create your own filtering criteria.

e the field you want to filter must be entered first
e depending on the field type, you can select a filtering relation

e then you can specify the value of the condition
To activate the set filter, turn the switch behind the indicator name on - and to deactivate the filter, reset it.

After selecting the layer you want to filter, you can specify more than one condition at a time by clicking the
"Add Expression" button. You must do these steps at least twice, but you can click the + button to add any

number of additional criteria to the filter.
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63. Figure: Specifying your own filter criteria

In addition, you can set each condition to take effect at the same time, or if one of the conditions applies, the
corresponding items will already appear on the map!

All of the following expressions in this set are true w | X +

64. Figure: Specifying your own filter criteria
To activate the set filter, turn the switch behind the indicator name on - and to deactivate the filter, reset it.
11.4 Practical examples

Conflicts-Planned Road in nature and Natura 2000 areas

Click the Layer Manager icon on the Thematic Map Layers (HU) layer to turn on the Natura 2000 Areas and
Nature Reserves layers.
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TPLab Teriileti informacios térinformatikai szolgéltatas
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65. Figure: Selecting layers
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In the Conflict Areas panel, select the Planned Path in Protected Area (EN) layer.
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66. Figure: Selecting Conflict Areas
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67. Figure: Reading the results

Tourism - Number of places and historical attractions

Click the icon to perform a custom filter. Click the Add Set button to specify the filter criteria:
Total number of beds in accommodation - at least - 10

Historical attractions - at least - 2

Agratkonok, st

Salrések 52078 eredmények

68. Figure: Setting custom filters

<
Click the Layer Manager icon = on the Thematic Map Layers (HU) layer to turn on the Cycle Layers

layer.
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69. Figure: Selecting layers

In the Development Areas panel, select the Planned Land Use (HU) layer and then the type of recreation

area.
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70. Figure: Selection of development areas

Four settlements meet the screening criteria: Dunakiliti, Lipot, Hédervar and Mecsér.

Planned residential areas - availability of secondary school and kindergarten

Click the icon to perform a custom filter. Click the Add Set button to specify the filter criteria:
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Extent of planned residential and mixed areas - at least - 50
Secondary school availability (2019) - not empty

Kindergarten availability (2019) - not empty

TPLab Teriileti informacios térinformatikai szolgaltatas
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71. Figure: Setting custom filters

One settlement meets the screening criteria: Hegyeshalom.

Developing settlements - Growing population, low aging rate, high proportion of new dwellings

Click the icon to perform a custom filter. Click the Add Set button to specify the filter criteria:
Aging index (2019) - up to - 30
Newly built dwellings (%) - at least - 10

Natural increase, population decline (2019) - at least - 15
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72. Figure: Setting custom filters

In the Development Areas panel, select the Planned Land Use (HU) layer and then the industrial area type.
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73. Figure Selection of development areas, reading of results

One settlement meets the screening criteria: Vamosszabadi.
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