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* Course Goal
® Required Files
® Introducing Maya Mielina
* QGIS Project File
® User Interface
© Menu
o Toolbars
© Panels
© Map View
o Status Bar with Interactions
® Extensions (Plugins)
* Coordinate Reference System (CRS)
® |loading Background Data
® Localization
® Spatial Bookmarks
® Exploring the Environmental Conditions
® Optional: Load interesting WMS/WMTS layers (via Data Source Manager)
* loading data from an external PostGIS database
* Locating entries from the attribute table
* (Create a new GeoPackage and layer for capturing the beehives
* Organizing the project
* (Capturing features (digitizing)
* Configuring the input form (attribute form) for the beehives
* Editing existing features
* loading data from Matteo's GeoPackage into the project
© Data management
* Cartographic representation of the plant data
® Repositioning beehives
* Duplicating beehives
¢ Identifying features
* Cartographic representation of the beehives
® Excursus: Practical use of QML styles - optional
* Bee data table
o Selecting and filtering
o Table vs. form view
© Changing visibility and order of columns (fields) in the project
® Creating a virtual (dynamic) field in the project
* Adding fields to the data source
* Improving the beehive input form
o Controlling field visibility with an expression - optional
o loading the list of diseases as a value relation - optional
* Mobile QGIS - QField - optional
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* Editing polygon geometries
o Adjusting boundaries with the vertex tool
© Snapping to existing features
o Avoiding overlaps of polygons
© Tracing
© Moving multiple vertices together
© Advanced editing of geometries - optional
* Data processing and analysis: number of beehives per plant area
* (reating a print layout
* Project structure
® Documentation, further links
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At the end of this course we know the main functionalities of QGIS Desktop. We are able to import data from
various data sources and to symbolize and label them. We can capture new features and edit their attributes and
geometries. We can create a map with a professional print layout.

Data:

® Beehive symbol: beehive.svg

* (Data on bee species: bee_species.csv)
* Data on bee diseases: bee_disease.csv
* Matteo's file: data_01_botanical.gpkg
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To show you the QGIS functions, we will tell you a story. The story of Maya and her bees. The characters and
events are entirely fictional. To make the story more interesting, we may have gotten carried away here and
there. We hope you will forgive us any inaccuracies and liberties taken, especially if there are any beekeepers
among the participants.

Media Playback Audio Video Subtitle Tools View Help

This is Maya Mielina.

During her professional career, Maya worked as a GIS specialist in Zurich. Now she is retired and moves back to
her home village of Lavertezzo. As a child she already helped her grandmother with beekeeping, and now, as a
hobby beekeeper, she is finally making her long-held dream come true. For planning and documenting her
beekeeping, she would like to use her favourite software, QGIS. With QGIS she also wants to create a map
showing her beehive locations, which she can show to her friends or even print and hang on the wall.

Maya has freshly downloaded QGIS on her new laptop.

Full of enthusiasm, Maya starts her project
We open QGIS to create a project for Maya's beekeeping.

The free and open-source software QGIS allows you to visualize, analyze, edit, or transform geodata.
The QGIS project (a file with the format or ) is at the centre of this. Note: no geodata is
stored in the project itself; the data is only linked to the project.
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However, what is stored in the project file is, for example, the cartographic representation, the data
sources (as a link), map layouts, and the formatting of input forms.

Maya has freshly downloaded QGIS on her new laptop. She adapts the environment to her needs.

There are different components in the user interface. We look at the most important ones.

(List is not exhaustive)

* Project
o Open / Save etc. the file
o Project properties
o Print layouts
e Edit
© Functions for editing features and their geometries
(as long as no layer is loaded, most functions are deactivated)
* View
o Control the map view
o Control the layer view
o Show and hide panels and toolbars
* Layer
o Data source manager
o Create and edit layers
® Settings
o Profile management
o Style and interface management
o Options
(properties of QGIS, across projects, such as language)
® Plugins
© Manage plugins
® Python Console
(Console to control QGIS with PyQGIS commands)
* \Vector
Advanced vector-specific functions
* Raster
Advanced raster-specific functions
* Database
Database manager (to access databases and manage data, like a small internal PGAdmin)
* Web
Metasearch to browse the metadata of web services

In general: in the Vector, Raster, Database, and Web sections, installed plugins can also be invoked.
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* Mesh
Mesh calculator / Raster calculator to export converted raster layers

* Processing

o Show the toolbox

o Graphical Modeller (to graphically model process sequences.)
* Help

© Links to online documentation

o Information about the application

* Project
Open, save, etc. the project as well as print layouts

¢ Navigation
To navigate and zoom on the map

® Spatial bookmarks

e Attributes
Selection of existing features, link to the attribute table, and tools such as field calculator, measurement,
statistical summary, and info boxes

* Data source manager
Loading data from various data sources

¢ Digitizing
Creating, editing, and deleting geometries

® Labeling
Functions for the manual placement of labels

* Browser

for managing, editing, and loading data sources

* Layers
List of the layers in the project

* the main window, the map view
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® Search
can also be opened with . This allows quick access to functions. The Swiss Locator extension will
also be integrated into it.
* Empty area for status
progress of processes, etc.
* Coordinates or extent
specific coordinates can also be entered here
® Option for mouse pointer
whether to display the coordinate of the mouse pointer
* Magnification
zoom level
® Lock scales
® Rotation
rotation of the map
® Render
update the map on zoom or movement
* Projection
the main projection of the project
* Error messages display
speech bubble with 3 dots, error message only when there are any

Tooltips QGIS is full of hover help. Let's look at a few.

Plugins allow you, in addition to the tools and algorithms available by default in QGIS, to integrate
many more functionalities in a very quick and easy way.

Using the plugin manager (Plugins > Manage and Install Plugins) we can find, download, and install all
plugins.

Further information about the plugins: https://plugins.qgis.org/plugins

We load plugins for QGIS:
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Q@ Erweiterungen | Alle (866)

“ Alle . swiss | a
v/ Swiss Locator

P Installiert Swiss Locator
7% Nicht installiert

A locator filter for Swiss Geoportal
(geo.admin.ch) and opendata.swiss resources

o

Aus ZIP installieren

Search for locations, WMS layers of features in the whole Swiss Geoportal
ﬁ Einstellungen catalog as well as in opendata.swiss

IWITIF I Y 22 Bewertung(en), 9931x heruntergeladen

Kategorie Web

Tags swiss, suisse, schweiz, locator, gecadmin, ||
geoportal, opendata.swiss |

Weitere Informationen Homepage Fehlerverfolgung
Coderepositorium

Autor Denis Rouzaud
Installierte Version 1.4.9

Verfiigbare Version (stabil) 1.4.9 aktualisiert um Wed Mar 16
09:10:58 2022

Alle aktualisieren |Erweiterung deinstallieren| veiterung neuinstalliel

SchlieBen Hilfe

Swiss Locator
Search for locations, WMS and WMTS layers, or features in the entire Swiss Geoportal catalogue

possibly: QuickMapServices
Collection of easy-to-integrate background rasters

possibly: SwissGeoDownloader
Collection of easy-to-integrate background rasters

Coordinate Reference System (CRS)

In the Project Properties (alternatively bottom right) we can define the projection (CRS). For the course
exercises we choose the official Swiss coordinate system: CH1903+ / LV95 (EPSG:2056).

Loading Background Data

"Maya needs maps to get started with the project.”

We drag OpenStreetMap into the empty map view (Browser panel — XYZ Tiles > OpenStreetMap click and
drag into the map view).

"Maya loves the Swiss maps; she also wants to load them in her project."

Swisstopo provides countless map products as web services. They can be loaded into the project, among
other things, with the Swiss Locator plugin. We type into the search field in the
status bar. We set the projection of the project to at the bottom right. We add more maps or
orthophotos as desired.
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Show and hide panels and GUI
: show/hide panels and docks

: show/hide the entire GUI
: full-screen mode

Navigation, zooming in the map
Shift-Drag: draw a rectangle to zoom
Move the map: "Space bar" + left mouse button

In the status bar we have the search. We search for the
Valley.

and find it in the Verzasca

And there is Maya's grandparents' house.

(Optional) We add a spatial bookmark to save the location. New spatial bookmark D

[ ) [ ] Lesezeichenbearbeitung
Name Lavertezzo
Gruppe
v Ausdehnung (aktuell: Kartengrenzen)
Nord 1124349.1712
West |2707433.0304 Ost |2708703.5602
Sud [1123662.7401
Berechneaus | Layer ~| Layout-Karte - || Lesezeichen ~

Kartenausschnittsausdehnung ' | Auf Kartenansicht zeichnen

KBS EPSG:2056 - CH1903+ / LV95 v ||

Gespeichert in | Projektlesezeichen

Hilfe Abbrechen | | Speichern

Before she starts producing honey, Maya checks whether the conditions are right. What about traffic volumes?
Are there neophytes that could interfere with her plans?

"For instance, is there the garden lupine (Lupinus polyphyllus)? The bees love it. But because it is an invasive
species, its spread would be accelerated by the increased pollination by bees." Maya checks the conditions with

WMS/WMTS layers from the Swiss Geoportal.

We load this map data via Swiss Locator in the search bar with the prefix for the WMS layers of the Swiss
Geoportal:
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We go to the layer properties and make a few settings (Right-click on the layer in the Layers panel > Layer
Properties > Symbology). In the Layer Rendering section we choose Blending mode Multiply (button Apply
or OK).

We check freight traffic

The conditions turn out to be good; Maya is now sure she wants to start beekeeping.

With the Data Source Manager we can connect a wide variety of sources to our QGIS project and load
data from them into the project.

Let's load WMS and WMTS layers from Swisstopo:

Projekt Bearbeiten Ansicht V&R Einstellungen Erweiterungen Vektor Raster Datenbank Web Netz Verarl

™ = Tt _'-‘-g 1, Datenquellenverwaltung
] ! (" | ELEY
o - Layer erstellen E

URL WMS (German): https://wms.geo.admin.ch/?VERSION=1.3.0&lang=de
e.g.

URL WMTS: https://wmts.geo.admin.ch/EPSG/2056/1.0.0/WMTSCapabilities.xml
e.g. Relief or Swissimage orthophoto
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| @ Datenguellenverwaltung | \ MTS *
i Browser Layer Layerreihenfolge Kachelsatze
b Y + Vektor swisstopa wmts b
Verbinden Meu | Bearbeiten | Entfernen Laden Speichern
Raster -
Q (4
Netz
D MName Titel Zusammenfassung the
i
fthe QGIS
Punktwolke | [Hather
(3 Neue WMS/WMTS-Verbindung anlegen o
Getrennte Texte I
Verbindungsdetails
GeoPackage
Mame |swisshopo wmts|
GPS
R URL https: /jwmts.geo.admin. ch/EPSG,2056/1.0.0/WMTSCapabilities. xml
"~ SpatiaLite Authentifizierung
PostgreSQL Konfigurationen Basic
Authentifikationskonfiguration wahlen oder anlegen
Keine Authentifikation ~ ﬂ'l}l H]
m Virtueller Layer Konfigurationen speichern verschlisselte Zugangsdaten in der QGIS-Authentifizierungsdatenbank.
SAP-HANA :
HTTP
"y WFS/ OGC API-Funktionen Bildkodierut -
‘:e: WCS
T WMS/WMTS-Optionen
onti
piionce | DPI-Modus Alle hd
EEE'. Vektorkachel Kachelgrofi Gemeldete GetMap/GetTile/GetlegendGraphic-URI aus Diensteigenschaften ignorieren
Abfragesch Gemeldete GetFeatureInfo-URI ignorieren
ArcGIS-REST-Server
* SSTRES S Maximale A Achsenorientierung ignorieren (WMS 1.3/ WMTS)
GeoMode Koordinats Berichtete Layerausmalie ignorieren
Achsenorientierung invertieren
Kontex
| Pixmap-Transformation glatten
e |
Layername |
Layer wéhlen—| | oK || abbrechen Hilfe
| schliefen || Himzufigen [ Hife U

Search for Swiss data, e.g.:

® geodienste.ch (cadastral data and other standard works, among others)
* opendata.swiss (freely accessible data from Swiss authorities)
® geocat.ch (geodata catalogue)

Loading data from an external PostGIS database

Maya remembers that she and a few friends had entered addresses into an external PostGIS database during a
PostGlIS training course. There she wants to look up the address of Matteo, a former fellow student. She also loads
this data into her project.

Layer > Data Source Manager > PostgreSQL > New

Name: (freely chosen, e.g.)
Service:

Host

Port:

Database:

SSL mode
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> Test connection

Authentication, e.g. Basic
Username:

Password:
> Connect
We choose the table and add it to the project.

Thanks to this layer we now find out where Matteo lives and also which house Maya lives in.

The attribute table is another important component of QGIS. It allows you to display or edit all non-
geometric data belonging to a layer. The display of the attribute table is linked to the map view. For
example, selected features are visually highlighted (in yellow) in both places.

Right-click on Layer > Open Attribute Table

We search for Matteo's entry. We select Matteo and find his house on the map: Right-click on row entry >
Zoom to Feature.

) mayas_friends — Objekte gesamt:6, gefiltert: 8, gewshlt: 1 — O >
e D @1 § s T E & 2 E B @e
id name COMmpany ‘n
2 3 David Signer OPEMGIS.ch
3 4 Marco Bernasocchi | OPENGIS.ch
% 5 Matthias Kuhn OPEMGIS.ch

' —
S e vner

Zelleninhalt kopieren
-T. Alle Objekte Zum Objekt zoomen =

Zum Objekt bewegen

Ohiekt aufleuchten lassen

Formular Gffnen...

Maya pays Matteo a surprise visit in Bellinzona.

Maya has already finished repairing her grandmother's first beehives and painted them brightly, and she is
excited to set up the boxes. Full of enthusiasm, she also prepares the layer for the beehives in QGIS. Since people
from German-speaking Switzerland do not speak Italian and people from Ticino do not speak German, but Maya
wants to present the project in both places, she chooses English for the technical parts.
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We add a table/layer to map Maya's beehives. To do this we create a GeoPackage ( ) and
add a new table ( ).

Layer > Create Layer > New GeoPackage Layer

Geometry:
Projection:

Ld Neuer GeoPackage-Layer o

Datenbank C:WsersiLinda\Documents\projekte\my_testdata\maya_data.gpkg

Tabelenname maya_data

Geometrietyp Punkt -
v | Z-Dimension einschliefen M-Werte einschliefen
EPSG: 2056 - CH19034 /LV95 b
Neues Feld
Mame
Typ 123 Ganzzahl (integer) -

Maximallange

Feldliste
Mame Typ Lénge
bee_species text
install_date date
populated bool

average_harvest  integer

- Feld laschen

Now we add important attributes:

] (text)

. (date)

. (boolean: true/false)
. (int)

® Texts in a database must not contain special characters (6, &, %, ..)!
* avoid spaces (can be replaced with _ for example)
e Use alias names if needed

The newly created layer appears in the Layers panel.
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Maya is a tidy person. She also keeps her QGIS project tidy.

We arrange the layers into groups and rename them in the Layers panel.

It is important to note that changes to the data are not stored in the QGIS project itself, but directly in
the data source linked to the project.

Maya installs her first 3 beehives right in front of her house, so she is ready when she receives her first bees.
Digitizing the first feature:

1. Select the layer to be edited in the Layers panel (it gets highlighted in blue)

2. Switch to editing mode (activate the pen button LA}
OOO

3. Activate the Add Point Feature button

4. Place the point on the map (left mouse button)

5. Fill in attributes: installation date.

6. Confirm with "OK".

Maya wants to prevent typos and other potential data errors, so she improves the input form.

The attribute form displays the data of a single feature in a layer. In the layer's properties, the attribute
form should be configured so that data entry and viewing can be structured. Among other things,
constraints and value ranges can be defined, as well as drop-down lists, date fields, checkboxes, or
sliders. The attribute form is linked to the map view. Selected features are visually highlighted (in
yellow) in both places, among other things.

The attribute widget types are automatically detected from the data type. The form can also be designed
according to your own needs.

Right-click on the layer > Properties > Attributes Form > Drag and drop designer

T Faad - - . R — — e . % —_— E e = - g - -

N Lave— e PP
— }r1 Automatisch erzeugen

Mit Drag and Drop zusammenstellen # | | Formular beim Hinzufigen vo

“ | W-Datei verwenden

= Fields fid
123 fid bee _species =
reviewdate

abt hee snecies
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Configuration:

® Remove the field from the form
* Configure a range for the average honey harvest (0 - 100 kg)
* Configure a value map with the values:

w Bedienelementtyp
Wertabbildung

Auswahlliste mit vardefinierten Elementen. Wert wird in dem Attribut gespeichert, Be:
Auswahlliste angezeigt,

Daten aus Layer laden | | Daten aus CSV-Datei laden

Wert - Beschreibung
1| Apis Mellifera Buckfast Biene
2| Apis Mellifera Carnica Karntnische Biene
3 Apis Mellifera Mellifera Dunkle Europdische Biene

Maya finally receives bee swarms, which are allowed to move into her already placed boxes.

We adapt the attributes. One way to subsequently modify already captured features is via the Identify
Features tool. From the Identify Results panel the form can be opened to modify entries.

Matteo, whom Maya recently visited, works as a GIS specialist in Bellinzona. He wants to support Maya in her
beekeeping and has just sent her a GeoPackage with botanical data for this purpose. With it, Maya can plan the
placement of the beehives so that they feed on different blossoms and produce various types of honey.

Projekt Bearbeiten Ansicht Einstellungen Erweiterungen Vektor Raster Datenbank Web Netz Verarl

! g NS 1, Datenguellenverwaltu Strg+L
h o [X) Sl 0 g P

Layer erstellen b

Layer > Data Source Manager > GeoPackage > New > New connection to >
Connect > select > Add.

Let's check where the data originates. Hold the mouse pointer over a layer in the Layers panel for a few
seconds: a mouseover with the file path appears. Alternatively: right-click on Layer > Properties >
Information The layer comes from the file , and the layer from the dataset with
the botanical data.

It would be more elegant to have everything in a single GeoPackage. Maya wants to extend the data later, but at
the same time keep Matteo's original data in its current state. That's why she wants to work with a copy of the
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data and load this copy into her project.
From the Layers panel we remove the area layer again.

To manage the GeoPackages, the Browser panel is perfectly suited.

2026-05-28

In the Browser the GeoPackages we have established a connection to in the Data Source Manager are listed.

We import / copy the area table into the GeoPackage mayas bees.gpkg by dragging it into the target

GeoPackage.

Then we drag area from mayas bees. gplkg into the project.

Cartographic representation of the plant data

Maya wants to get a better overview of Matteo's plant data, first of all graphically. We adapt the symbology and

the labeling.

In QGIS, the cartographic representation, or "style", is defined individually for each layer, mainly via the

Symbology and Labels properties.

We work with the Layer Styling panel, since here (in contrast to the corresponding tab in the layer properties)

changes take effect immediately. View > Panels > Layer Styling

There is the Single Symbol for the Symbology - here you can choose the fill.

We categorize by plant species Categorized > Value: plant species > Classify

7 i = d = ST Layergestaltung

| = Pflanzendaten

vl

<& ) /)] %
e

For the Labels we choose Single Labels. We can specify a field as a value or go a little deeper with an

expression: plant species || ° (" || proprietor || 7).

17137
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Wert Legende
barley barley
beech beech
chestnut chestnut
dandelion dandelion
fir fir

grass grass
lavender lavender
rape rape
weed weed
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Layergestaltung ®
4 Pflanzendaten -
. @l = Einzelne Beschriftungen - | (&
(ane) Wert nt_species” || 'of ' || "proprietor” ~ || £

abe i abe abc v J '}” |r

Schriftart |Liberation Sans - | S

Stil Regular - | €
u€Ei|s & FI & K&

Ver

Maya looks at the categorized areas on the map. She finds grass meadows (gras), dandelions (dandelion), firs
(fir). And... chestnuts (chestnut)!

The polygons cover the background data; to remedy this we make the layer more transparent (it may be
necessary to expand the small black triangle for this).

w Layerdarstellung

Deckkraft F 60.0 % -

Repositioning beehives

Maya moves a beehive to a sunnier location. With the vertex tool "ﬁ“ we pick up the beehive and place it at

the desired new location (Click on feature > move > place at the desired location with another click).

Duplicating beehives

Maya is very motivated in her beekeeping. She receives more bee colonies and installs them in the area, like here
at the chestnuts, because chestnut honey is her favourite honey. Where attributes are the same, Maya wants to
copy the features and paste them at other places, so that she is as efficient as possible during digital capture.

With the Select tool % one or several of the beehive points are selected: (multiple: click and drag a
rectangle around the desired feature(s)). The selected features now have a yellow symbol in the map view.

With Deselect Features a selection can be undone.

With the shortcuts and the selected points are copied and, provided the same layer is still
selected, pasted back into the same layer. (Alternative: via menu Edit > Copy Features and Edit > Paste
Features).

J%

The copied beehives now lie exactly on top of each other. With the vertex tool we pick up the copied

beehives and place them at the desired new location (Click on feature > move > place at the desired
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location with another click). Now you should create a few beehives within / near the "plant data" polygons
to generate some data.

Identifikationsergebnis () 3]

3 1@ % SR
Ohjekt I, Objekt(e) abfragen
. Objekte dber Polygon abfragen
"R Objekte freihand abfragen

4 Objekte nach Radius abfragen

With the Identify Features tool ! we can identify one (click on a feature) or several features (click >
draw a rectangle around the features and release). The Identify Results panel opens automatically (if not: it
can be shown under View > Panels > Identify Results).

Maya tries out different options for the selection, e.g. different modes.

Modus | Aktueller Layer -

In QGIS there are countless configuration options for symbology and labeling. Different styles can be
defined based on attribute values, properties of the geometry, a current selection, zoom levels, or any
combination of these.

To get a better overview of her data, Maya creates suitable map symbols for the layer.

Panel > Layer Styling
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We choose a simple marker and adapt the point symbol.
Layergestaltung BE

Bienenstocke -

& | 2 Einzelsymbol ~

- [ Markierung o
@ Einfache Markierung
O e

4

Symbollayertyp Einfache Markierung

GroBe 14.000000 - Punkte R="
Fiillfarbe | &
Strichfarbe S - <
Strichstil — Durchgezogene Linie R E"
Strichbreite Haarlinie || Punkte JRKES
Verbindungsstil T Abgefast AR ="
Endenstil I Quadratisch AR ="

It is possible to compose a symbol from multiple layers. We add an SVG marker above the simple marker
(green "+"). At the very bottom of the Properties window we load the file

Layergestaltung ]
Bienensticke =
Q’ 4 Darstellungseinstellungen = Symboleinstellungen

~ E Markierung |
% SWG-Markierung
Einfache Markierung

We enlarge the symbols and try out the offset. The settings can then be saved with Click on marker > Save
Symbol... > Name =

To get a better overview of the different bee species, Maya categorizes the values Renderer Categorized >
Value:
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Layergestaltung

Bienensticke

-Q‘/ E Kategorisiert

Wert abc hee_species

Symbaol -

Farbverlauf _

Symbol ™ Wert Legende
v B Apis Mellifera Buckfast Biene

v/ = Apis Mellifera Carnica  Kartnische Biene

1]

v . alle anderern Werh

i % Apis Melifera Melifera Dunkle Européische Biene

2026-05-28

& X

Replace overlapping symbols with Point Cluster Symbol: When we zoom out a bit on the map, we see that
the individual symbols overlap. To avoid this, Point Cluster can be used. We configure the Point Cluster
symbol so that it matches the point symbol, including the information of how many points lie underneath.

Point Cluster Settings
Layergestaltung 3]
Layergestaltung ® Bienensticke -
Bienenstticke - {‘/ 4l | Haufungssymbol
& | e purkthaufung - ™ (A Markierung e

Haufungssymbol ® -

Darstellung E Kategorisiert -
Darstellungseinstellungen...

& |7 | Punkte -

Entfernung 3.0000000

A Schriftmarkierung
: \ Einfache Markier...

Deckkraft e 100.0 % - E'

= | | Punkte R =

Maya wants to show in the map view how large her overall area is. She does this by loading an existing style

onto a temporary layer.

We create a new temporary layer Layer > Create Layer > New Temporary Scratch Layer (Polygon). We

roughly draw the area around the plant polygons and beehives.

We go to the QGIS Style Hub website (https://style-hub.github.io/) and copy the "Construction" style (Click

on Copy button).
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() Stilverwaltung - O Ly
ia“:o"te" = | ale " Markierung /" Linie = Fiillung %% Farbverlauf e Textformat =i Beschriftungseinstellungen »
- Tags a

Colorful
T amrtrictinn i
Marke hinzufligen...

Schlaue Gruppe hinzufiigen... o
Blues Cividis dash black dash blue dash green

Gruppe &ndern

= | |[H gl | Q, symbole filtern...

{ Import { Export ¥ | '{,'"3'
[] Element{e) exportieren... Schliefien Hilfe

@ Element(e) importieren... " )

Gewahlte(s) Symbol(e) als PNG exportieren...

Gewidhlte(s) Symbol(e) als SVG exportieren..,

In the Style Manager we choose Import Item(s).

Import from URL > enter URL and paste the previously copied style: https://style-hub.github.io/style-
dir/construction.xml. In the Style Manager under imported the new style is now listed. We choose the newly

loaded Construction style for the new polygon.

Layergestaltung (3¢]
(<) Neuer Temporarlayer -
-ﬂ, = Einzelsymbal v

~ B Fiillung ud f -1
- @ Geometriege..,
hd Linie

g{]ﬂ - Gehas...

80 - L

b Gehas...
Farbe -
Dedd‘:raﬁ EES——— IDD.D ",‘-"n - @
Einheit Millirmeter -
1, imported €@ |~ | 7
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Bee data table

Selecting and filtering

Maya wants to see which beehives house the "Apis Mellifera Carnica" species. She opens the attribute table again

for this. Right-click on Layer > Open Attribute Table. If desired, the attribute table can be docked:

At the bottom left, the feature display can be filtered: dropdown at Show all features > Field filter >
. If you select the filtered beehives, they are coloured blue in the attribute table.

With the Pan Map to Selection button you can quickly visualize where the selected features are in the map

-
. *
view. +

In the map view, selected beehives are highlighted in yellow.

Bienenstécke — Objekte gesamt:30, gefiltert: 14, gewshit: 14 H

4 - & & AT E S D P E S e

Bienenart Installattionsdatum bevilkert mittlere Ernte =

fid =
1 Kartnische Biene 09,02.23
Alle wahlen Strg+A
2 e Zelleninhalt kopieren 09.02.23
3 - Karnische Biene Zum Objekt zoomen
Ll

; Zum Objekt bewegen

Objekt aufleuchten lassen

abcBienenart _| | Kartnische Biene Formular affnen...

With a right-click in a row we can move to, zoom to, or flash a single feature on the map. Right-click in a row
> Pan to feature or Zoom to feature.

Table vs. form view

With the icons at the bottom right of the attribute table we can comfortably switch between table view and
form view. In contrast to the table view, in the form view the selected features are marked with a yellow box.
Blue is only the entry currently active in the form.
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() Bienensticke — Objekte gesamt:24, gefiltert: 8, gewdhlt: & — O x

|
/ (- ) & e T B & D P EE & e -
€, Ausdruck

Allgemein Kontrolle
Apis Mellifera Carnica

Apis Mellifera Carnica Bienenart | Karminische

| Apis Mellifera Carnica hesiedelt v

Apis Mellifera Carnica |
Honigertrag

ene |

m

ra

Apis Mellifera Carnica
Apis Mellifera Carnica
O Apis Mellifera Carnica
O Apis Mellifera Carnica

4 4 b Ways . w o

abc Bienenart _| | Karntnische Biene * |

We can make individual columns invisible (Right-click on column name > Hide column) or change the order
of the fields. These settings do not change anything in the data itself; they are saved in the QGIS project.

Virtual fields are attributes that are stored only in the QGIS project, but not in the data itself. These
fields are dynamic, i.e. they update automatically when a query or expression is defined behind them.

Right-click on the layer > Open Attribute Table We can also dock this table. This way we have
the view of multiple table data simultaneously.

Maya wants to know how large the respective polygons are. The information should be in a dynamic field that
adapts when the polygon is changed.

We open the field calculator and create a virtual field of type
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L Pflanzendaten — Feldrechner e

L+

i)
m
u
=
f
o
I
o
m

¥'| Neues Feld anlegen Vorhandenes Feld erneuern
v Virtuelles Feld anlegen

Ausgabefeldname area

Ausgabefeldtyp 1.2 Dezimal (double) -

Ausgabefeldlange | -1 Genauigkeit | 3

Ausdruck Funktionseditor

'
i
R
i
el
m

.|- |. ni:. R area .

»  Benutzerausdriicke

L7}
w
i1]
A1)

Liefert die Fldche des aktuellen Objekts.

: Eeelgrenrei?: Werte Di.n.e durch l.:.liesrf' Fu.nktil?n berechnete
dares Flache beriicksichtigt die aktuellen
area Ellipsoid- und
force_rhr Flacheneinheiteneinstellung. Z.B., wenn
simplify_vw gin Ellipsoid fir das Projekt eingestellt ist,

= Letztes (fieldcalc)
array_first{aggregate(Fflanzendate. ..
round{Sarea, 2)
array_first{overlay_within(area_t6e. .
= Variablen
project_area_units
— + _ l|.- = ~ ” [ :I "I,I'I' Sarea

ist der Umfang ellipsoidal und
anderenfalls planimetrisch berechnet.

Objekt =

Vorschau: 32861.340249954723 * Farea —42 -

0K Abbrechen Hilfe

We use the expression

In the expression editor we see information about the functions used. Let's look at the new field in the
attribute table. It makes little sense to know the area to so many decimal places, so we extend the expression
as follows: To overwrite the field, we simply call it again. Otherwise we define a
new name such as

Non-virtual fields are stored directly in the data source. They are not dynamic. In the case of an area
calculation, for example, it will not be updated if the geometry of the feature is changed. The value of
the field corresponds to the value at the time of the calculation.

We select the layer and open the field calculator from the attribute window. We create a new field
(non-virtual) with the name , the output field type "boolean” and the default value (as expression)
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(=) — Feldrechner *

Mur 45 ausgewdhlte Objekte aktualisieren

v | Neues Feld anlegen Vorhandenes Feld erneuern

Virtuelles Feld anlegen

Ausgabefeldname | infected

Ausgabefeldtyp Boolean -
Ausgabefeldldange |0 Genauigkeit | 3
Ausdruck Funktionseditor
[,.—,] ri,. aly Hilfe anzeigen
falsze row_number ~
b Aggregate
b Allgemein
b Arrays
b Bedingungen
»  Benutzeraus..
- + _ ll,r * ~ || I: ] ”\I’]' b Custom
b Dateien und..
Objekt - [ » Datensatze ... _
Vorschau: false 4 1

The data structure of the source files can be changed directly in QGIS. It can be edited via the attribute
table and form, or somewhat more clearly in the layer properties.

Open the properties of the layer with a right-click, go to Fields and edit the data source.

We add a field of type text, and a field of type text.

Maya now has a lot to do; luckily she gets help from her friends. So that they can collaborate on her project,
structured forms and a simple form of input validation are needed. So Maya improves the input form for the
beehives.

In the Layer properties > Attributes Form, tabs and groups can be added to structure the form.

e Tab with the fields: , , ,and
e Tab with the fields: , ,and
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Mit Drag and Drop zusammenstellen

Verfiigbare Element Formularlayout I:',-EJ
= Fields = Allgernein
123 fid bee_species =
abc bee species populated
install_date ?:;:EE‘ETENESt
t/f populated -~ Kontrolle
123 average_harvest supervisor
123 disease infected
abc supervisor disease
t/f infected
Bezichungen
Aktionen

= Andere Bedienelemente
OML-Bedienelement
HThL-Bedienelement

If the tabs are switched to Groups, the appearance of the attribute form changes.
A minimal data validation can be defined, for example, by constraints.

The bee species ( ) should not be allowed to be : Checkbox Not null (alternatively:

expression: ).

It should not be possible to save features as long as no bee species is specified. This constraint should be
enforced: Select Enforce not null constraint.

The value for the average harvest should be greater than 1 kg:

Since the harvest is still 0 when a new beehive is set up, no hard rule should be set, i.e. the constraint should

not be enforced.

It makes no sense to assign a disease to a beehive that is not infected. So we make the visibility of the
field depend on the value in the field.

We add a new group and control its visibility with an expression. We move the field into the new
group Disease.

() Layereigenschaften — Bienenstdcke — Attributformular *

Mit Drag and Drop zusammenstellen = || ® || Formular beim Hinzufiigen von Objekten anzeigen (globale Einstellungen) =
= Verfiighare Element Formularlayout g 7| Reschrift o
~ Fields = Allgemein eschriftung anzeigen
123 fid bee species ='|| Titel  |Krankheit
abc bee species populated
= average_harvest -
rewevl\r_dzte populated Spalten | 1
T
populate = Kentrolle w ¥ Sichtbarkeit mit Ausdruck steuern
123 average_harvest reviewer
tf infected review_date . -
t/f infected v (| E
abe reviewer infected
e disease disease il
Bezichungen St
= Andere Bedienelemente
COML-Bedienelement g s i =
HTWML-Bedienelement
Stil r oK Abbrechen Anwenden Hilfe
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Maya has a list of bee diseases. She would like to import it into the project so that she can see it in the attribute
form as a selection list.

In the Layers panel we add a new group "Tables". In it we import the file

We go to the Layer properties of > Attributes Form > . There we choose the widget type
Value Relation and choose as Key column:

Value column:

With this widget type we can also enable multiple selection.

Maya wants to be able to take the project with her on her phone, since she does not bring a laptop when visiting
her bees. But she wants to be able to record changes directly.

She downloads the QField app onto her phone (for Android on Play Store, iOS, Windows
https://docs.qfield.org/get-started/).

Next, she loads the project and the data onto her phone to open them with QField and to test whether the
adjustments made to the attribute form are practical for input on the phone.

For syncing between QField and QGIS, the QFieldSync plugin can be loaded. This will be especially useful when
Maya also shares the project with her friends, who sometimes check her beehives for her. Maya uploads the
project from the QFieldSync plugin to QFieldCloud (qgfield.cloud), where she has previously set up an account,
and from there onto her phone.
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Up to now we have mainly edited or added attributes (factual data). In editing mode the geometries of
the selected layer can also be edited. Note: this again changes the data in the source file.

Matteo's data on the plant species is very helpful, but there are still many gaps. The bees don't care whether they
collect their nectar from a captured area or not. Maya now knows the area like the back of her hand and wants
to complete the plant data.

In the following, several editing tools are tried out.

B
- 4

Since dandelions around Maya's house have multiplied strongly, she enlarges the polygon with the vertex tool.

(Snapping / Tracing)
Digitizing a new polygon seamlessly adjoining an existing one is relatively difficult without a helper tool. For
this purpose we add the snapping toolbar:

View > Toolbars > Snapping Toolbar

=] o Y
(ﬁ Yl e b > | px -

We activate Snapping and capture a polygon. We see that the vertices jump to other vertices.

When drawing a new polygon, the existing geometries are taken into account so that only the new part is

drawn.

®) X [ >
& Uberlappung zulassen

+ Uberlappungen auf aktiven Layer vermeiden

il €. Erweiterter Konfiguration folgen

By activating tracing, the lines of existing features are automatically traced without having to set every point.
With this tool features can be digitized quickly.
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Another useful setting is Topological Editing. By activating this option, for newly digitized lines or polygons,
vertices are also placed at all vertices of a boundary polygon, even on a straight line. This is the optimal
prerequisite for subsequent editing with the vertex tool.

We add the Advanced Digitizing toolbar. View > Toolbars > Advanced Digitizing Toolbar Here we see the
basic functions as icons. We can move, rotate, simplify, etc. geometries. The Advanced Digitizing tool is a
powerful tool to capture complex geometries and to work with right angles, parallels, etc.

The Processing Toolbox offers a large selection of processing tools and process algorithms for editing
and analyzing geographic data.

To get an overview of her rapidly growing data, Maya uses the processing tools.
Processing > Toolbox
Maya needs an algorithm to count the beehive points within a particular plant species area.

We type "count" in the search bar at the top of the toolbox, and under Vector analysis the tool Count points
in polygon is shown. (via Vector > Analysis Tools we can also get to the Count points in polygon tool)

(! Punkte in Polygon z&hlen X
Farameter | Protokol " | Punkte in Polygon zdhlen
Palygane Dieser Algorithmus erwartet einen Punkt- und einen
= et s 05 -] ) R [ | e ekt
lur gewahlte Objekte Der neue Polygonlayer wird mit genau dem gleichen

) Inhalt wie der Eingabepolygonlayer erzeugt, aber
enthalt ein zusstzliches Feld mit der Anzahl der

P 3 Punkte im jeweiligen Polygon.
Hienenstide [EPSG:EDSG] - |ES?| ,{% - UNKTE Im JEweligen Folygon

Punkte

Ein optionales Gewichisfeld kann verwendet werden
Mur gewshite Objekte um jedem Punkt ein Gewicht zuzuordnen. Wenn
. . gesetzt, wird statt der Anzahl die Summe der
Gewichtungsfeld [optional] Gewichte gebild;t. ) }

- Alternativ kann ein eindeutiges Klassenfeld
Klassenfeld [optona angegeben werden, Wenn gesetzt, werden nach
[op . dem gewahlten Attribut klassifiziert und wenn
- mehrere mit dem gleichen Attributwert in einem
Palygon sind, wird nur eins gezahlt. Die endgiltige
Zahlfeldname Anzahl je Polygon gibt daher an, wie viele
unterschiedliche Klassen im Palygon vorkommen.
MUMPOINTS
hl Gewichtsfeld und das eindeutige Klassenfeld kinnen
Anza nicht zusammen angegeben werden, Wenn sie
[Temporsrlayer er beide angegeben sind, wird das Gewichtsfeld
— = vorgezogen und das Klassenfeld ignoriert.
v | Offne Ausgabedatei nach erfolgreicher Ausfithrung
0% Abbruch
Erweitert = | | Als Batchprozess starten... Starte Schliefien Hilfe
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We open the tool. We choose the layer under Polygons and under Points.

We do not specify an output folder and name and so generate a new temporary layer; a copy of the

with an additional field for the number of points ( ).
We can now display this new field as a label, making the number of points per polygon visible on
the map.

With the Print Layout you can prepare map views for printing (or export as SVG or PDF file). Not only
the map itself, but many additional elements such as information about the attributes, free text fields,
photos, legends, and scale bars can be integrated into a print layout.

The municipality of Lavertezzo asks Maya whether she would like to set up an information sign on the road that
informs tourists about her bees. Maya wants to create a nice layout for this.

We create a new print layout. Project > New Print Layout

L= Erzeuge Drucklayout e

Eindeutigen Drucklayout-Titel eingeben
(falls Titel leer gelassen wird, wird einer generiert)

mayas_bees 0 1|

oK Abbrechen Hilfe

As preparation we choose the desired paper size and format. With a right-click on the empty sheet we get
to the page properties.
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We choose A4 and landscape. As an aid for the graphical work, we activate View > Smart Guides.

We add a label for the title: Add Item > Add Label: click into the map > drag a rectangle with the mouse

button held down > release. In the item properties of the label we set the title:

Elemente Riicknahmeprotokoll ’
Elements 5|
& “H Element

B Maya's Bienen

Layout Elementeigenschaften Fiihrungen Atlas
Elementeigenschaften [
Beschriftung

w Haupteigenschaften

Mavya's Bienen
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We adjust the font size and the style of the title: Click on the “Font" button (below Appearance). We add a

map Add Item > Add Map (draw a rectangle) and choose the appropriate section with > Move item
content. We set a suitable map scale.

Elemente Ricknahmeprotokall
Elemente
@ 4§  Element
v T| Maya's Bienen
¥ Karte 1

Layout Elementeigenschaften
Elementeigenschaften
<arte 1

Fuihrungen Atlas

e | 3 O ' = .
Heupteigenschaften

Malistab 6000.000

Kartendrehung | -33.00 =

Ll
i
111

The map can be rotated. So that it is always clear where North is, we add a North arrow. Then we add a scale

bar. A scale matching the zoom level is automatically suggested. The properties such as style or number of
segments can be adjusted in the properties of the scale element.
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v Maya's Bienen
v == <Malistab=
v ] Karte 1

Layout Elementeigenschaften Flihrungen Atlas
Elementeigenschaften ¥

Wh_
w Hauj Doppelter Rahmen

Mittige Linieneinteilung
Karte |
Linieneinteilung unten
Stil Linieneinteilung oben
Gestufte Linie

w Einhi |y

Mumerisch

Malileis

4k

Beschriftungseinheitsfaktor | 1.000000

Beschriftung fiir Einheiten  |'m

Zahlformat Anpassen
v Segmente

Segmente Links 0 « €
Rechts 3 + €
® Feste Breite 250.,000000 Einheiten + €
An Segmentbreite anpassen 50,00 mm - @,
150,00 mm + €
Hahe 3,00 mm + €
Rechte Segmentunterteilungen 1 = @.
Unterteilungshéhe 1.50 mm +| €

We add a legend. And adjust what should be displayed: deactivate Auto-update.
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v i~ <Legende>
v T| Maya's Bienen

Layout Elementeigenschaften
Elementeigenschaften

Legende

Flihrungen Atlas

Arrangement :  Symbole auf der linken Seite

v | Grifie an Inhalt anpassen

w Legendenelemente

Automatisch aktualisieren

+ [i Mavyas Daten

skizzenlayer
b Bienensticke [30]
mayas_friends [A]
b Pflanzendaten [47]

VA& ®][=

z

¥ | Mur Elemente in verknipften Karten anzeigen

Mur Objekte im aktuelen Atlas-Objekt anzeigen

w Schriftart und Textformatierung

Legendentitel
Schriftart

Ausrichtung
Gruppenkipfe
Schriftart

Ausrichtung

Untergruppenkdpfe

T ikAl~~la i -

= Links

RriinnancrhvifeEa v

= Links
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Alle aktualisieren

We edit the font under Font and text formatting > Click on the corresponding bar Maya also wants her

name on the map and to indicate the data source.

We insert a label for this: Add Item > Add Label. In addition, the date of map creation should always be

current automatically: Add Item > Add Dynamic Text > Current date > choose desired format.
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Project structure
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Documentation, further links

https://www.opengis.ch/ (commercial support)

https://qgis.org (QGIS main page)
https://docs.qgis.org/3.34/en/docs/user_manual/index.html (user manual)
https://issues-qos.org/projects/qgis/issues (report a bug)
http://plugins.qgis.org (plugins)

https://gfield.org (QField)

https://qgfield.cloud/ (QFieldCloud)

https://qgis.ch (QGIS user group Switzerland)
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