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QGIS Workshop

Introduction

About

Quantum Geographical Information System (QGIS) is an open source platform to visualize,
analyze, model and answer spatial issues. The first version was published in 2002. The actu-
al Version is QGIS 3, which integrates, in contrast to QGIS 2, Python 3 in its processing inter-
face. QGIS integrates many extensions such as SAGA GIS and GRASS GIS. QGIS can run on
various systems, like Linux, Mac or Windows. With this QGIS is a very powerful tool to treat
various kind of spatial problems.

Download and Install

QGIS is available in different versions (64 bit, 32 bit) and comes with two different installers
(Standalone, OSGeo4W). On the download page you can find the actual version as well as
older versions to download and install.

Link: https://qgis.org/en/site/forusers/download.html
After you have downloaded the installer from the link above, you have to run it and setup
QGIS on your local machine. Through the installation process you are able to choose some
test datasets. After the installation, a bunch of desktop icons will be created and you can
start the programm.

Willkommen beim Installations-
Assistenten fur QGIS 3.6.3 'Noosa'

Dieser Assistent wird Sie durch die Installation von QGIS
3.6.3 Moosa' begleiten.

Es wird empfohlen, vor der Installation alle anderen
Programme zu schliefien, damit bestimmte Systemdateien Mame
ohne Neustart ersetzt werden kénnen.

Klicken Sie auf Weiter, um fortzufahren. ':\ GSGED4W ShE”
£3} OGIS Desktop 3.6.3 with GRASS 7.6.1
£} QGIS Desktop 3.6.3
£} Ot Designer with QGIS 3.6.3 custom widg...
% SAGAGIS (2.3.2)

Weiter = Abbrechen

Fig. 1: QGIS installation screen and created desktop icons.

Interface Overview

With QGIS3, the interface was completely reworked from the previous versions. Further-
more, the handling is quite different from other GIS products like MapInfo or Esri ArcGIS.
This is the reason for a short overview about the functionality of the new interface (Fig. 2).
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Fig. 2: QGIS 3 Interface. 7

1 Menu-Bar:
e Create a new project — Menu-Bar — Project — New
e Save Project — Menu-Bar — Project —Save
e Add Layer — Menu-Bar — Layer — Add Layer — Add an arbitary layer (table, shape, raster,
)
reate Layer — Menu-Bar — Layer — Create Layer — New Shapefile Layer
Manage and install plugins — Menu-Bar — Plugins — Manage and install plugins
Vector processing — Menu-Bar — Vector — Vector processing tools
Raster processing — Menu-Bar — Raster — Raster processing tools
Open Tools — Menu-Bar — Processing — Toolbox
Open Graphical Modeller — Menu-Bar — Processing — Graphical Modeller (corresponds to
ArcGis Model Builder)
e Open Results Viewer — Menu-Bar — Processing — Results Viewer

Stand: 17.06.2019 Ferdinand Vettermann/David Hennecke Seite: 2/20



Universitat
Rostock

Agrar- und Umweltwissenschaftliche Fakultat

“ Traditio et Innovatio

¢

Professur fiir Geodasie und Geoinformatik

@ New Shapefile Layer x
Ferame
Sz enooding uFs

Geometry ype Pom

integer

Fig. 3: Add a new vector layer (left) or create a new one (right).

2 Toolbar:

e Query element — Toolbar — Icon with arrow and questionmark — Select — Click on pre-

ferred Element in the map

e Select elements — Toolbar — Icon with yellow box and arrow — Select — Span a box on the

map to select items

e Select by attributes — Toolbar — Select — Create a query with the help of the attributes
e Reset selection — Toolbar — Icon with yellow box and red symbol

3 File Browser:

e It provides a list of files on your computer. You can drag and drop GIS files into the Lay-
ers Panels to view them. We can display it by right click at tool bar and choose the pan-

els you want to use.

e Add new service — File Browser — Select desired datatype with right click — Create New

Connection — Set Name and Link to dataset

e Add Open Street Map (OSM) — File Browser — select XYZ Tiles — Add Open Street Map

Layer as Basemap
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o Create a New WMS/WMTS Connection *
Connection Details

Mame |

URL

Authentication

Configurations Basic
Choose or create an authentication configuration
Mo authentication ™ lf.'l:."i‘

Configurations store encrypted credentials in the QGIS authentication
database,

WMS WMTS Options

Referer
DPI-Mode | all -
Ignore GetMap/GetTile URI reported in capabilities
Ignore GetFeaturelnfo URI reported in capabilities
Ignore axis orientation (WMS 1,3/ WMTS)
Invert axis orientation

Smooth pixmap transform

OK Cancel Help

Fig. 4: Add a WMS via URL.

4 Layer Panel:

e This panel shows map layers that are in your current project. Layers can be turned
on/off, clubbed , change drawing order, etc.

e Change layer order — File Browser — Drag and drop layer to preferred position

e Change visibility — File Browser — Check or uncheck checkbox next to the layer

e Layer properties — File Browser — Right click — Select Properties

5 Main Map:
It shows geographic display of GIS layer or panel layers. It covers maximum area off course
because of its function.

6 Extensions:
These are panels which come with different plugins and extensions. Each of them has a spe-
cific function, defined, of course, by the plugin itself.

7 Coordinate Reference System (CRS):

Left click on CRS in the bottom left corner — Select your prefered CRS in the new window —
Search for EPSG-Code Suche nach EPSG-Code for example — Possible to select a system
from the last chosen ones
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() Project Properties | CRS x
] P

Project Coordinate Reference System (CRS)

o
%, General

Mo projection (or unknawn/non-Earth projection)

n Metadata Filter | ©%,

Recently used fi
Coordinate Reference System Authority 1D =
. * Erzeugtes KBS (+proj=lenglat +ellps=delmbr +no_defs) USER:100003
% Default Styles * Erzeugtes KBS (+proj=lenglat +ellps=CPM +no_defs) USER:100002
* Erzeugtes KBS (+proj=longlat +ellps=APL4.9 +no_defs) USER:100001
E Dala Saurces * Erzeugtes KBS (+proj=longlat +ellps=andrae +no_defs) USER:100000
WG5S 84 / Pseude-Mercator EP5G:3857
E i WGS 84 EPSG:4326
g Relations ETRS23 / UTM zone 33N EPSG:25833
ETRS89 / UTM zone 33N (zE-N1 EP5G:3650 b
Variables ! L
Coordinate reference systems of the world Hide deprecated CRSs
‘Q i Coordinate Reference System Authority 1D S
ETRS89 / UTM zone 32N EP5G:7416
ETR583 / UTM zone 32N EP5G:6172
ETRS89 / UTM zone 32N EP5G:5972
ETR583 / UTM zone 32N EP5G:3535
ETRS89 / UTM zone 32M (N-E) EP5G:3044
ETRS89 / UTM zone 33N EP5G:25833 -

] b

ETRS89 [ UTM zone 33N =

= ==
Extent - ’
12.00, 46.40, 18.01, 84.01 St
Proj4
+proj=utm +zone=33 +elps=GRS530
+towgs84=0,0,0,0,0,0,0 +units=m +no_defs
el
g
w Datum Transformations
Ack for datum transformation if several are available (defined in global setting)
ﬂ‘h = I’
Source CRS Source datum transform | Destination CRS | Destination datum transform
oK Cancel Apply Help

Fig. 5: Choose a CRS for the map.
Exercise

Starting a new Project

The first step to work with QGIS is to create and to setup a new project. QGIS is able to vis-
ualize and process a wide range of geodata — from shapefiles over kml to GeoJSON. First we
are working with vector data and integrate some basemaps.

o Create a new project — Menu-Bar — Project — New
e Save the project — Menu-Bar — Project — Save — Name: ,,ggis_workshop"
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(2 Untitled Praject - QGIS () Untitled Project - QGIS
Edit View Layer Settings Plugins Ve GEed Edit View Layer Settings Plugins Ve
" Mew Ctrl+N
New from Template 4 Mew from Template "
Open... Ctrl+Q Open... Ctrl+0
Open From » Open From 4
Open Recent » Open Recent 4
Close Close
= Save Ctrl+5 Ctrl+5
[ Savefs.. Ctrl+Shift+5 [ Save As... Ctrl+Shift+5
Save To ¥ Save To 4
Rewvert... Revert..,
Properties... Ctrl+Shift+P Properties... Ctrl+ Shift+P
Snapping Options... Snapping Options...
Import/Export b Import/Export 4
I} Mew Print Layout... Ctrl+P ) New Print Layout... Ctrl+P
'.. Mew Report... -_J New Report...
4 Layout Manager... 4 Layout Manager...
Layouts 4 Layouts 4
Exit QGIS Ctrl+Q Exit QGIS Ctrl+Q

Fig. 6: Create a new project (left) and save it (right).

The next step is to identify your local coordinate system. For Mecklenburg Western Pomera-

nia it is ETRS89 / UTM zone 33N; EPSG 25833. It is important to set the right CRS for the

whole project as well as for the single layers. QGIS is able to reproject layers which have

other CRS on the fly.

e Set map projection — Left click on CRS in the bottom left corner — Search ,EPSG 25833" -
Select ,EPSG 25833"

e Set layer projection — Layer Panel — Right click on layer — , Properties" — ,,Source" -, Set
source coordinate reference system"

Q Project Propertes | CRS x

Project Coordmate Reference System (C2S)

s propection (o romen on EarT peapecton]

| v Settings

Layer name |Gebaude HRO_region displayed as |Gebaude HRO region

Data source encoding | System -

v Geometry and Coordinate Reference System
Set source coordinate reference system

0 EPSG:5650 - ETRS89 / UTM zane 33N () Mk ]
Countinate reference systems of the workd Fids depracated (RSs e Spatil Tndex | |Update Extents
Coordinate Reference System Austharty D
= B2 Projected Coordinate Systems.
* Universal Tramsverse Mercator (UTM)
ETRS39/ UTM zone 33N €956:25633

v Provider Feature Filter

‘Query Buiider
Source CRS Destination CRS transtorm

style - ok Cancel Apply Hepp

Carel oy e

Fig. 7: Set the CRS of the project (left) and for the layer (right).
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Basemaps

A very important issue is to get a feeling where your data are located. This can be realized
with different kind of basemaps. One of the most popular ones is Open Street Map (OSM).
But QGIS gives the possibilities to add basemaps from many other resources. There are
three ways to add a basemap in QGIS. To learn how to use basemaps, add one with each
variant below. If you need only OSM for your work, the first variant is the way to go, be-
cause it is very fast and easy.

1 Via XYZ-Tile service
e Add OSM as XYZ-Tile service — File Browser — ,XYZ-Tiles' — Select OpenStreetMap with
double click

Browser g %
LETHO
[ RN ()
ﬁ" GeoPackage
/fd Spatialite
@ Postals
P mssaL
@ Oracle
DB2
- & WMS/WMTS
4 6§ XVZ Tiles
¥ OpenStreetMap
3 WCs
4 (V%) WFS
+ =€ HS5R_WFS
» =C TEST
= Test2
=0 webgis-kege.auf.uni-rostock.de: 20280
=0 WFS Stadtbereiche
) ows v

Fig: 8: Add OSM as XY Z-Tile service.

2 Via Link

Search for a preferred version of OSM at https://wiki.openstreetmap.org/wiki/WMS and copy

the link to your clipboard.

e Add OSM via link — File Browser — WMS/WMST - Right click — ,, New Connection® — Insert
Url and Description — Apply with ,,OK"

Furthermore, you have to give the service a name and set the authentication if needed.

There are also some more options, but to insert a simple basemap, there is no need to

change one of them from the default state.
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L) Create a New WMS/WMTS Connecticon *
Connection Details

MName |

URL

Authentication

Configurations Basic
Choose or create an authentication configuration
Mo authentication ™ If.'l:,"l

Configurations store encrypted credentials in the QGIS authentication
databasze,

WMS/WMTS Options

Referer
DPI-Mode | all -
Ignore GetMapGetTile URI reported in capabilities
Ignore GetFeatureInfo URI reported in capabilities
Ignore axis orientation (WMS 1.3/ \WMTS)
Inwvert axis orientation

Smooth pixmap transform

OF, Cancel Help

Fig. 9: Add WMS via URL.

3 Via Plugin

You are also able to add different services with the plugin QuickMapServices. First you have

to install the plugin. After that, you are able to search for various basemaps. There is also an

extra window where indicators are visible which show you if the service is still available or

closed for some reason (green or red dot).

e Install Plugin — Menu-Bar — Plugins — Manage and Install Plugins — Search for
»QuickMapServices" — Install Plugin

e Add OSM to map — Menu-Bar — Web — QuickMapServices — OSM — Standard
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Search OMS

g X

Open street map|

Filter by extent| | Al W

Kosmosnimki Overlay 0SM
TMS details, report a problem

W

MarineRegions - Coasts Subnational Level (20150814)

W

WMS details, report 3 problem

OpenStreetMap.de
TMS details, report a problem

A
A

OpenStreetMap.de background
TMS details, report a problem

OpenstreetMap.fr
TMS details, report a problem

H/ﬂ OpenStreetMap GPS traces

® | Add

Add

Add

Add

Add

Add

Fresh geodata for your

project

Fig. 10: Searching for Open Street Map in QuickMapServices.

Adding your data

Add the two layers ,, recycling_center* and , buildings HRO_regiori*. After that, you have to
reproject the buildings layer to match the projection of the map.

source — Click ,Add"

source coordinate reference system"

Stand: 17.06.2019
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Add the layers — Menu-Bar — Layer — Add Layer — Add Vector Layer — Select layer as

Check projection — Layer Panel — Right click on layer — , Properties" —,,Source" -, Set

Seite: 9/20



Universitat
Rostock

Agrar- und Umweltwissenschaftliche Fakultat Professur fiir Geodasie und Geoinformatik

Traditio et Innovatio

() Layer Properties - recycling_center | Source x

w Settings
Layer name |recyding_center displayed as |recycing_center

Data source encoding | UTF-8 -

v y and Ci System

Set source coordinate reference system

€3 Labels EPSG:5650 - ETRS8S f UTM zone 33N (zE-N)

&

'I Diagrams Create Spatial Index | | Update Extents

N R v Provider Feature Filter

E Source Fields

Attributes Form

Joins

BB hctons
B ooy
& Rendering

Variables

5 Query Buider
I Metadata

= Style - | oK | Cancel Apply Help

Figj. 11: Check the CRS of the layer.

If the layer is not projected in the right way use the tool , Reproject layer" from the toolbox

to bring it in the correct spatial relation.

e Activate toolbox — Menu-bar — Processing — Left click on ,, 7oo/box"

¢ Run reproject — Processing Toolbox (right side of the window) — Search for ,project" —
Run ,Reproject layer' — Set target CRS of the ,recycling_center'-layer to the CRS of the
project (EPSG 25833)

(X Reproject Layer X
1 -

Parameters Log Reprolecl: |ayer

Input layer
I3 This algarithm reprojects a vector layer. It creates
" recyding_center [EPSG:5650] -] a new layer with the same features as the input

= one, but with geometries reprojected to a new
Selected features only RS,

Target CRS Attributes are not modified by this algorithm.
Default CRS: EPSG:25833 - ETRS83 / UTM zone 33N v %

Reprojected

[Create temporary layer]

v Open output file after running algorithm

0% Cancel

Run as Batch Process | Run | Close Help

Fig. 12: Reproject the layer of the recycling centers.
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Digitizing

The provided information comes only as points. To gather further spatial information about
the recycling centers, we want to digitize them from the basemap. To do so, you have to
create a new polygon layer. After that, you are able to create new polygons with an unique
ID. Each polygon should describe the area of the corresponding recycling center. Further-
more, the id of the polygon have to be the ID from the corresponding recycling center.
You are also able to create other types of vector data. There are four types of different vec-
tor data:

a) Points

b) Multipoints

c) Lines

d) Polygones

For simple point objects, for example a single place such as a disposal site, you can use

points. Sometimes you have elements which are distributed over an area. For example if you

want to visualize a collection of disposal sites, you can use multipoints, where each point

dataset stands for one site.

Lines are commonly used for all kind of roads or traffic elements. And polygones are able to

symbolise spatial areas.

e Create a new polygon layer — Menu-bar — Layer — Create Layer — New Shapefile Layer —
Name ,recycling_ared" — Geometry type: , Polygor’* — Click ,,OK" to complete creation

G New Shapefile Layer X

File name recydling_area

File encoding UTF-8

Geometry type Palygon

Additional dimensions ) None Z (+M values) M values

EP5G:25833 - ETRS89 / UTM zone 33N - 3
New Field

Name
Type | abe Text data

Length |80 Precision

Fields List

Name Type Length Precision

3 cancel Help

o Start digitalization — Layer panel — Right click on layer ,,recylcing area" — Click ,, Toggle
Editing"
)
After that, with a click on this symbol ( ) you are able to start digitizing the recycling cen-
ters. A good basemap to do so is the ESRI Satellite (ArcGIS/World_Imagery) WMS. Add it
with the QMS plugin.
e Add Basemap for digitizing — Menu-Bar — Web — QuickMapServices — Search QMS —
Search for , ESRI Satellite" in the new window (bottom right)

Now you can digitize each recycling center by clicking with the activated tool on the map. If
you are ready save the area with a right click and add the id of the corresponding recycling
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center in the new window. Close it with ,,OK" and move on to the next one. When you are

ready toggle the edit mode of and save your edits.

e Finalize digitalization — Layer panel — Right click on layer ,,recycling area" — Click ,, Toggle
Editing" — Save Edits

You are also able to toggle of the editing mode by clicking on the pen-symbol ( / ) in the
toolbar.

Fig. 13: Digitizing a recycling center.

Join information

You are also able to incooperate tables (attribute collections) into QGIS. Therefore, we pro-

vide a table with the count of visits from costumers for each recyling center. To connect this

information with the location we have to join this data to the points. This is the reason why

the correct id is very important.

e Add the table — Menu-Bar — Layer — Add Layer — Add Delimited Text Layer — Select the
csv-table as source — Click ,Add"

¢ Join the table onto your polygons — Layers panel — right click on your ,recycling_areas"-
layer — Select ,, Properties” — Select ,,Joins" — Add a join via the +-symbol — Join layer ist
he , recycling_costumers*-table — Join field is the ,,/0" — Target field is also the , /0" —
Click ,,OK"* — Click ,,Apply"
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Q@ Q
) Setting Value

» Join layer recycling_costumers Parameters | Log
() Edit Vector Join x Input layer

recyding_area [EPSG:25833] - D
Selected features only
Joinlayer

Reprojected [EP5G:25833] ~ @

Selected features only

» Editable join layer v intersects overlaps
v [ | Joned Fiekds e within

D equals crosses
Costumers

ate feature for each located feature (one-to-many) e

Discard records which could not be joined

> Custom Field Name Prefix Joined field prefix [optional]

| oK. || canca [

|

[ st oK || Cancel Aprly e Run as Batch Process Run Close Help
P

Fig. 14: Adding a join by attributes (left) and by location (right).

Now your areas incooperate the costumers as well as the id of the recycling center. To con-
nect them with the given points you are also able to use a join, especially a spatial join. With
that, you get the name of the recycling center.

e Run spatial join — Processing Toolbox (right side of the window) — Search for ,spatial
Jjoin" — Run ,Join attributes by location" — Input layer are your ,recylcing_areas" — Join
layer are the reprojected points — Click ,, Run"

To look at the data you can open the attribute table of the layer. This table contains all lay-

er-information.

¢ Open attribute table — Layer panel — Right click on ,,Joined layer* — Click , Open Attribute
Table'

id recycling_costumers_Costumers id_2 name = Kreis
1 2 41251 2 Recyclinghof Sudstadt HRO
2 1] 55008 0 Werstoffhof Dierkow HRO
3 1 37540 1 Werstoffhof Reutershagen HRO

Fig. 15: Attribute table of the final layer.

Calculating information

The polygon has the advantage, that you can calculate the areas for each of them. This in-
formation can be combined with customers to check for a correlation with the size of the
recycling centers. To calculate with the numbers behind the layer you have to open the at-
tribute table.

An important note is, that you have to add new fields. These can have several data types.
Some of them are:

a) Integer

b) Real

c) Text

d) Date

e) Time

f) Double

Stand: 17.06.2019 Ferdinand Vettermann/David Hennecke Seite: 13/20



Universitat
Rostock

Agrar- und Umweltwissenschaftliche Fakultat Professur fiir Geodasie und Geoinformatik

“ Traditio et Innovatio

g) Bool
h) Binary Large Object (BLOB)

Mostly you will use integer for whole numbers, double for double-precision floating-point

numbers and text for character based information.

e Open attribute table — Layer panel — Right click on ,,Joined layer* — Click ,,Open Attribute
Table'

e Calculate the areas for each recycling center — Click in the toolbar of the attribute table

at the calculator symbol ( e ) — Toggle , Create a new field" — Output field name ,area"
— Output field type ,, Decimal Number (double)' — Expression , $area* — Click ,,OK*
e Calculate the customers per m2 — Click in the toolbar of the attribute table at the calcula-

tor symbol ( == ) — Toggle , Create a new field® — Output field name ,,costumers_area" —
Output field type ,, Decimal Number (double)' — Expression , $ared* — Click ,,OK*

Buffer objects

The main advantage to use GIS-software compared to normal table calculation software is

the ability to visualize and calculate spatial relations. In this tutorial we want to buffer our

recycling center to get the information, how many buildings are in a specific range.

e Run buffer — Processing Toolbox (right side of the window) — Search for ,,buffer* — Run
«Buffer* — Input layer ,recycling_ared* — Set distance to ,,200 ni* — Set output to ,, buff-
er 200" - Click ,,Rur®

) Buffer X
‘

Parameters | Log Buffer

wpuLiayer -

‘ . = 5 This algorithm computes & buffer area for all the
glonedd Loy [Epsc:25cs) = i features in an input layer, using a fixed or dynamic
Selected features only dstance.

Distance The segments parameter controls the number of

line segments to use to approximate a quarter
200,000000 a 2] [mees  ~ | € circle when creating rounded offsets.

S The end cap style parameter conirols how fine

b endings are handied in the buffer.,

5 -
The join style parameter specifies whether round,
End cap style miter or beveled joins should be used when
offsetting corners in 3 line.
Round -

; The miter lmit parameter is only applicable for miter
Join style join styles, and controls the maximum distance
i - from the offset curve to use when creating a

oo mitered join,
Miter limit
2,000000 -

Dissolve result
Buffered
hsfpmﬁ\efe‘p’ettermannfDesktoprGIS_\’Vorishopfdata;‘buffer_ZDD‘sH -

v Open output file after running algorithm

| 0% Cancel

Run as Batch Process.. | R | Close Help

Fig. 16: Creating a buffer for the recyling centers.

Make selections

One of the most common operations is to select specific elements from a layer. In this case,
we want to select all buildings inside the buffer region. Furthermore, these have to be resi-
dential buildings.

e Select all buildings inside the buffered area — Processing Toolbox (right side of the win-
dow) — Search for , Select by* — Run ,Select by location* — Select features from ,, build-
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ings_hro_region" — For Where toggle ,,/ntersect' — By comparing the features from select

~buffered" — Click ,,Ruri
e Open attribute table — Layer panel — Right click on ,,buildings_hro_region®
e Subselection of residential buildings — Click on the , Select attributes by expression'-

symbol  ( ¥ ) — Select in the middle area , Fields and Values"' — Doubleclick ,,art* — Add
an equalize-sign in the left window — Click in the right side of the window on , Al uniguée'
— Select ,Wohn-/Geschaftsgebaude" — Click on the arrow next to ,Select Features" — Se-

lect , Filter Current Selection® — Close the window

@ Select by Expression - buildings HRO_region X

Expression | Function Editor

. Q. search. Show Values
Gl O YO0 ) group field
= Wohn-/Geschaftsgebaude’ Dauble-dlick to add field name to

expression string,
Right-Click on field name to open context
menu sample valuz loading options

Notes

Loading field values from WFS layers isn't
supported, before the layer is actually
inserted, ie. when building queries

abe hausnummer Values | 0 Search

abe hausnumi m0D | Alunique | 10 Samples

ab< postleitza
‘Wirtschaftsgebaude’

ab< bezeichnun "Wohn-/Geschaftsgebaude’
abe art ‘affentliches Gebaude"

abe unterirdis

123 grundflaec

123 vollgescho

123 baujahr

Help &) Select Features || Close

Fig. 17: Select by attributes (left) and the resulting map_view (right).

Polygons to Points

For our last operation it is necessary to convert the buildings to points. With that we are able
to count the number of buildings inside the buffer and get an idea how many of them are

inflicted by emissions from the recycling centers.
e Create centroids — Processing Toolbox (right side of the window) — Search for ,, centroids*

— Run ,,Centroids" — Input layer ,, buildings_hro_region® — Toggle selected features only —
Click ,,Runt®
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Q Centroids

Parameters Log
Input layer
(- buildings HRO_region [EPSG: 5650]
V| Selected features anly
Create point on surface for each part
Centroids
[Create temporary layer]

v | Open output file after running algorithm

[ 0%

Run as Batch Process..

* | centroids

This algorithm creates a new point layer, with
points representing the centroid of the geometries
in an input layer.

The attributes associated to each point in the

EL output layer are the same ones assodated to the

original features.

Cancel

| Run | Close Help

*

Fig. 18: Create centroids from the buildings (left) and the resulting map view (right).

e Count Points — Processing Toolbox (right side of the window) — Search for ,,counts" — Run
»count points in polygon™ — Input Polygons ,Buffer"® — Input Points , Centroids" — Click

Run

The result of this process is a new polygon layer (,,count") where the corresponding number
of points for each polygon is listed in a new column.

(2} Count Points in Paolygon

Parameters Log

Palygons

(5 Buffered [FPSG:25833] -

Selected features only

Points

" Centraids [EPSG:5650] =

Selected features only
Weight field [optional]

Class field [optional]

Count field name
MUMPOINTS

Count

[Create temporary layer]

v | Open output file after running algorithm

[ 0%

Run as Batch Process

! Count points in polygon

This algorithm takes a points layer and a polygon
layer and counts the number of points from the
first one in each polygons of the second ane.

A new polygons layer is generated, with the exact
same content as the input polygons layer, but
containing an additional field with the points count
corresponding to each polygon.

An optional weight field can be used to assign
weights to each paint. If set, the count generated
will be the sum of the weight field for each point
contained by the polygon.

Alternatively, a unique dass field can be specified.
If set, paints are dassified based on the selected
attribute, and if several points with the same
attribute value are within the palygon, only one of
them is counted. The final count of the point in a
polygon is, therefore, the count of different
dasses that are found in it.

Both the weight field and unique dass field cannot
be spedfied. I they are, the weight field will take

precedence and the unique dass field will be
ignared.

Cancel

| Run | Close Help

Fig. 19: Count points per polygon (left) and the resulting map view (right).
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id recycling_ id_2 name Kreis area costumers_ NUMPOINTS
1 1 37540 1| Werstoffhof Re.. HRO 1842,136092435...| 0,049071286426... 94
2 2 41251 2 Recyclinghof 5... HRO 1850,841608938... 0,044867799785... 51
3 1] 59608 0 Werstoffhof Die.. HRO 2945,277307020... 0,049410772161... &1

Fig. 20: Resulting attribute table.

Layer styling

The next step is to visualize your results. Therefore you can style each layer in the way you

want. In our case we want to visualize the number of buildings inside the buffered area by

the colour of the buffer. Also, the colour of our digitized recycling centers should be set by
the area per costumer. This can be done by the following steps.

e Set colour of the buffered area — Right click on the layer , counts" in the layer panel —
Select ,, Properties” — Select ,,Symbology" in the new window — Select ,, Categorized" in the
dropdown menu — Select Column ,, N\UMPOINTS" in the second dropdown menu — Click
»dlassify" — Click on the colour symbols in the legend — Change the colour in your man-
ner — Click ,Apply*

The next step is to move the layer of the recycling center areas up. Therefore you have to

click the layer , joined layer*, hold your mouse button and move it via drag and drop to the

top in the layers panel. After that we can style the layer.

e Set colour of the buffered area — Right click on the layer , joined layer' in the layer panel
— Select ,, Properties* — Select , Symbology" in the new window — Select , Graduated" in
the dropdown menu — Select Column ,,costumers_ared" in the second dropdown menu —
Select in the drop down menu colour ramp spectral colour ramp — Click ,, Gassify" — Click
on the colour symbols in the legend — change the colour in your manner — Click ,,App/y"

= Categorized -

(i Infarmation Column | 123 NUMPOINTS ~||l&

:{:\\ . Symbol Mlchance

Color ramp Random colors M

& symbolegy
Symbal ¥ Value  Legend
vl 51 51
v [l 61 61
v i a4 94
v fothe..
() Symbol Selector pe
- [ Fn
[ simplefil
L

Unit | Milimeter M=
Opaity | 1000 %

Color

Classify || = Delete Al Advanced -

P Layer Rendering

Stle - oK Cancel Apply Help
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Fig. 21: Styling the buffered areas.

() Layer Properties - Joined layer | Symbology

= Graduated

@) information Column 1.2 costumers_area
Symbol
Legend format | %1 - %2
& symbology
Method Color
e Gl Color ramp | N
g Diagrams Classes | Histogram
Symbol ~ Values Legend
vl 00900458 0,04-0,05
V[  004se- 00467 005-005
VI[]  00467-00476 005-005
EB] Attibutes Form vI[O oou%-00485  005-005
v Il 00485-0044 005-005
Joins
ﬂ Ausiliary Storage
B hctons
® oo
s/ .
& Rendering
Variables
! Metadata
ependencics
Mode | Equal Interval -
» | Sonmetic (Sscication

Classify g || = Delete Al

V| Link dass boundaries

P Layer Rendering

Stle -

Fig. 22: Style the recylcing centers.

Create a map

oK

[Mlchange

Cancel

X
=llE
Precision 2 |3 Trim

Apply

Classes |5 |+

Advanced *

Help

The final step in this workshop is the creation of a map you can export and share with oth-
ers. This is normally the final product of your QGIS work.
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Fig. 23: The final map and the different tools in the layout view (1 - Map Area; 2 - PTOPETTES; 3

- Map Tools; 4 - Menu Bar; 5 - Toolbar).

Creating the map

e Create new map layout — Menu Bar — Project — New Print Layout — Set name to ,QGIS
Workshop'

e Add a map area — Menu Bar in the print layout — Add element — Add map — Span a map
area

e Set the scale of the map — Click into the new map window — Right side of the window —
Set scale to 1:25000

¢ Move the map into the right position — Click on the Button , Move Item Content' - Move

the map that you can see all recycling center

Adding a legend

e Add a Legend — Menu Bar in the print layout — Add element — Add Legend — Span a leg-
end area

e Setup the legend — Click into the legend area — Right side oft he window — Toggle ,,Auto
update" off — Remove all layers except the ,, Joined layer'; ,count' and the basemap

e Rename layers — Doubleclick , joined layer' — Rename it to ,Recyling Areas* — Click ,,OK

¢ Rename layers — Doubleclick ,,Count* — Rename it to ,Service Aread" — Click ,,OK™

e Rename layers — Doubleclick , ESRI Satellite (ArcGIS/World_Imagery) — Rename it to
~ESRI Satellite® — Click ,,OK™

¢ Move legend to desired position and resize it — Click into the legend area — Right side oft
he window — Toggle ,,Resize fit to contents" off — Resize and move legend element

Adding various items

e Add a Scale Bar — Menu Bar in the print layout — Add element — Add Scale bar — Span a
Scale Bar area
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e Add a north arrow — Menu Bar in the print layout — Add element — Add picture — Span an
Area — Right side oft he window — Image Source — Select the north arrow image from
your data folder

e Add a text field with your name as author — Menu Bar in the print layout — Add element -
Add Label — Right side oft he window — Write your name into the main text field

Finalize map

e Save the Project — Menu Bar in the print layout — Layout — Save Project — Name it ,, work-
shop_project* — Click ,,Save"

e Export it as Image — Menu Bar in the print layout — Layout — Save Project — ,,Export as
Image' — Submit it
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