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Schedule

- September 25, 2025 September 26, 2025

9:00-10:15 Introduction to GIS Data collection in the field

10:30-12:00 Visualisation of geodata Editing data

Lunch break

Data management and Data analysis

13:00-14:45 :
coordinate systems

15:00-17:00 Data acquisition Map production
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Day 2: QField for data acquistion in
the field

Science for [life]
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QGIS and QField

Natambusio

* Objective: Data collection in the field with a mobile device

L L) g Nah

bri Soweto A :

e WO r kf low Soweto C Nap

DNy Carlifonia Tf;B
l'Clr {
ugum R'l-.y-, Ndmuxungui °

* Prepare a QGIS project and create a QField package Lodwar @@

N\
Kailoseget
Kailoseget

Lokitaung

Lokitaung Nawoit

* Copythe QField package to the mobile device

Kanamkemer

labulon

e Collectdatainthe field

* Copythe modified data back to the desktop computer

* Synchronize the modified data with the original database or files
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Positioning

 Global Navigation Satellite Systems (GNSS)

GPS (USA) BeiDou (China)

Idea: 6 orbit lanes et lanan
Satellites orbit the Earth on known orbits. The -

position of a point on Earth is calculated by B \\\ e
measuring the distance to the satellites. The time it 20 st w
takes for the signal to travel from the satellite to a )
receiver is measured.

By using information from at least four satellites, the
receiver performs trilateration to calculate its precise
latitude, longitude, altitude, and time, triangulating its
position on Earth.

https://inertiallabs.com/gnss-and-satellite-navigation-explained/
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Positioning

e Limitations:

Factors limiting GNSS accuracy include signal obstruction (from buildings,
trees), multipath interference (signals bouncing off surfaces), atmospheric
conditions (lonospheric and tropospheric delays), poor satellite geometry
(insufficient number or poor alignment of visible satellites), receiver quality, and
potential intentional interference like jamming or spoofing.

llllllllll

e Accuracies

Standard GNSS receivers in mobile phones have accuracies of 2-10 meters
outdoors under ideal conditions. Factors like the number of visible satellite
systems, signhal strength, and the device's internal sensors, such as its Inertial
Measurement Unit (IMU), influence accuracy. More advanced techniques like
Precise Point Positioning (PPP) and the use of raw GNSS data are improving
smartphone accuracy, sometimes to the centimeter level for static
measurements.

i Enhancement: K for Position Correction é@

Remote Station
{roving receiver)

GNSS receiver

Differential GNSS: working with correction signals. Reterence Stator

(fixed receiver, known
position)
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QField

http://gfield.org

Collect
and edit

QField maps everything that matters to you

wihatever your field — forests, cities, hertage sites, disaster rones — QField helps you collect and manage the data that really counts.
Fast, reliable, multihngual and open-sounce, Feld brings the power of QGIS wherever your work takes you.

Smart maps Powerful Forms Capture everything
High precision location, tracking, Create rich survey forms with Photos, videos, audio, GR code scanning,
geofencing, and full QGES symbology, just constraints. logi:, defaults. and and NFC — fully integrated.
like on desktop. validations — all In QGIS.

Yy
R

Seamless sync Editing Plugin
& format support & processing tools support
Sync projects and data in real tme with snap, reshape, freehand draw, edit Extend QField with custom QL
aFeldcloud and work with wertices, and run field-besed geometry Javascript
GeoPackages, KML, GPX, georeferenced operations. tools and workflows.

FIFs, and more.

’ = USAGE-NG NEERN Co-funded by
Up-skillin * k! H
IJ A;_-r':u\tJL‘Jm kEmg'gneermg ** * ** the Eu ropean Unlon
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Get started with QField and QFieldCloud

QField

Installation

[} BoOKU

QField can be used with any version newer than Android 5, if you are looking to get a new device,
we suggest going for at least Android 9.

i\ ércl:oé;le Play

b’ QField 2.0 demo

OPENGIS.ch

100 m #

https://vimeo.com/695452246?embedded=
true&source=vimeo_logo&owner=36168865
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* Plugin required

| (2 Plugins | All (1704) L
Vector Raster Mesh Processing Help -

S S ofd = Search for tool
<+ Manage and Install Plugins... - A k Survey _ 3
#_ Python Console Ctrl+Alt+P % Autollpdat=TAXREF QFIEId Sync

: % geol_gmaps .
GRASS b D # QField Sync Sync your projects to QField
_ % TeamArea Creator
{::' QFieldSync ’ Upgradeable % XLSForm Converter This plugin facilitates packaging QGIS projects for QField.
It analyses the current project and suggests (and performs) actions
Vector Bender ’ New needed to make the project working on QField.
e — WITITITI 445 rating vote(s), 979556 downloads
Settings Tags cloud, mobile, field, gps,
synchronization, windows, gfield,
android, offline, gfieldsync, gnss,
fieldwork, gfieldcloud, sensors, tablet,
linux, simple, ios, collaborative,
smartphone
More info homepage bug tracker code
repository
Author OPENGIS.ch

[} BoOKU

Available version (stable)

Upgrade All

4.16.0 updated at 26.08.2025 10:01

| [ T N U L i) [N e LSO

Install Plugin

Close Help
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QGIS

() *Qfield_Project! — QGIS [defauit]
Project Edit View Layer Settings Plugins Vector

DEBRRY B@VAREW

B®

Browser
O2TYT®O
Favorites
» Spatial Bookmarks
~ [% Project Home
» =) Dastabase_Turkana.gpkg
» (2 Qfield_Project1
[&] Home
[[7 c:\ (Windows )
[ p:\ (@)
@ GeoPackage
/£ spatialite
' PostgreSQL
{8 saP HANA
W s sQL Server
@ orade
& Cloud
& ArcGIS REST Servers
& QFieldCloud
5 STAC
@ wmspwMTS
@ Scenes
(@) SensorThings
v HB vector Tiles
b EEE XYZTiles
& wcs
~ (/) WFS / OGC API - Features
» =€ Statistik Austria
b =€ test
b =C WFS_Wien

-

-

AISSNPRNS

e

v v

-

Layers @®

v @e T -HAL

~ W ¥ OpenStreetMap
> ¥ Google satellite

L T

[} 8ok

Raster Mesh Processing Help

@ = ¥ ) @ O ] [FO] (T 7/~ . B - B - K
Ve LLHRI PPRAS~NNHELEOR @~
B72
A
Cone
‘M%h%&
s %
ES
Natambusio
A
P
B hi % Nasikiria
! 6200m
& Legio Mari Soweto':
Namudukey 558 m Soweto € Napetet
= |
Ngidirkeny Carlifonia Tiﬂ
L r (")
frugum Koy, - Namusungui
Lodwar
A A
Nakwamekwi Lokitatng Kailaseget
Kailoseget
Lokitaung Nawoitorong
Lobarot Kanamkemer
-~
B
o
u!““‘a(\ - Voborot Nabulon
Kakemera
E8107
Kangkoloba Loborot Hewan Kambi Mpya %
<
Nadapal I
o P Apua %
Naotin i
Nariamawoi Hewan

Coordinate | 3,1226° 35,595° % Scale | 1:51718

Nakwalele

Kakwanyang

~ Change CRS

EEPSG:32636

. Magnifier | 100% + | Rotaton |0,0° 3| V/Render #EPSG:4326

» USAGE-NG

Up-skilling
Agricultural Engineering
Next Generation

Content (example):
» XYZ-Tiles: Google, OpenStreetMap

* Area of investigation

Co-funded by
the European Union

* Point, line, polygon data

Save as .qgs

(2} Save Project As

|

- <« Dur.. * Gro.. e 3 2, Grossenzersdorf Q0GIS durch...

Organisieren = Meuer Ordner = - a
~ [l Dieser PC Mame Anderungsdatum Typ |
3 e Windows (C:) Data 06.04.2023 0%:10 Datei
5 e Volume (D) files 5.04.2023 17:56 Datei
% === THBALUER n\\m Kataster 17.03.2023 14:50 Dﬂtl':i,
5w HE5000 (WSER T QFIELD_Demo_0QGS5.qgs 06.04.2023 09:50 0Gls

Dateiname: | QFIELD_Demo_QGS.qgs -

Dateityp:  QGIS files (*.qgs *.0G5) v

# Ordner ausblenden Abbrechen

_ > Save all files to one folder
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QGIS

* Definition of a layer for data acquisition in the field w
- New Shape-File or GeoPackage

Ll Mew ackage »
DDDDDDDDD \Lehre\QGIS\Qfield_demo\Dastabase_Turkana.gpkg
Table name Point_data
eeeeeee type Paoint hd PY
Indude Z dimension || Incude M values Xal , ,p e Py
Project CRS: EPSG:32636 - WGS 84 / UTM zone 36N - i\.
" ttribut b d t
- Attributes can be saved as iex,

——— Integer, Decimal or Date

LLLLL
Attributel  tex
Attribute2 ~ integer
Attribute3

S ! Photo: String (text) with length ~200
to store even the full path

p Advanced Options

CCCCCC

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK) 10



QGIS

 Attribute Forms: Pre-definition of values

(2} Layer Properties — Point_data — Attributes Form

=

Autogenerate
Info et = Available Widgets
= Fields
Source 1 id
abc
Symbology
1.2 Attribut_3
Labels < Photo
Date
Relations
Masks Actions
= Other Widgets
30 View QML Widget
HTML Widget
Diagrams
Fields
| Attributes
! Form
loins
Auxiliary
Storage
Actions
Display
Rendering
¢ Termporal
Vaniables
Elevation
Metadata
Dependencies
Style E

Comment

v | Editable Reuse last entered value

w Widget Type

Value Map

Load Data from Layer

-

Label an top

pesd

# | | Show Form on Add Feature (global settings) =

Fa

Value Map -

Combo box with predefined items. Value is stored in the attribute, description i

Load Data from CSV File

Value Description
11 Very good
22 Medium
3|3 Poor
4
Add "MULL" value Remove Selected

w Constraints

Mot null
Unigue
Expression

Expression description

Enforce not null constraint

Enforce unigue constraint

Enforce expression constraint

w Defaults

Default value

Preview

£

| Cancel Apply Help

(2} Layer Properties — Point_data — Attributes Form

Autogenerate

= Available Widgets

= Fields
123 id
abc Attribut_1
123 Attribut_2

Information

Source

: Symbology
1.2 Attribut 3
bc P
Labels - L2
nelations
Masks Actions
= Other Widgets
3D View OML Widget
HTML Widget
Diagrams
Fields
| Attributes
I Form
Joins
Auxiliary
Storage
Actions
Display
Rendering
¢ Ternporal
Variables
=I Elevation
Style =

Comment

v | Editable Reuse last entered value

w Widget Type

-~ Date/Time

Field Format

Date * | (dd.MM.yyyy
Widget Display

Default * | |dd.MM.yyyy

v | Calendar popup

v Allow MULL values

m USAGE-NG
Iﬂ Up-skilling

Agricultural Engineering
Next Generation

+ | | @ | | Show Form on Add Feature (global settings) ~

Label on top

Co-funded by
the European Union

Preview

w Constraints

23.05.2023

Mot null Enfaorce not null constraint
Unique Enforce unique constraint
Expression 123 id

Expression description

Enforce expression constraint

w Defaults

Default

Default value |nu::-w{}

Preview 23.05. 2027
Apply default value on update

0K Cancel

*
IMIE
allE
Apply Help

AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK)
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QGIS

 Attribute Forms: Pre-definition of values

Q Layer Properties — Point_data — Attnbutes Form >
Q Autogenerate « | | # | | show Form on Add Feature (global settings) ~
Information ﬁwaila_l::le Widgets w General -
= Fields
Source 123 id Alias s
abc Attribut 1
Symbology 123 Attribut_2 Comment
' ' 1.2 Adtrib v | Editable Reuse last entered value Label on top u u -
| Date w Widget Type .
Relations
. Actons ST Atta CI mel |t - 1 .
 Other Widgets Att .
30 View QML Widget ok = a e I e e eX
HTML Widget Storage type | Select Existing file ,, ( : | I l | l -
Diagrams Path
Ficlds Default path |D:'\LehreVILG_SCF\Durchgang_2\Grossenzersdorf QGIS\EMZI_Demo E,
1 Attributes Store path as Relative to Project Path -
| Form Storage mode File Paths &
Joins
v | Display Resource Path
Auxiliary
Storage v Display button to open file dialog
Actions Filter
Display Use a hyperlink for document path (read-only)
Rendering Display the ful path
Temporal
Integrated Document Viewer
[ Type MNo Content ~ @
ll Elevation Width | Auto Specify the size of the preview. If you
leave it set to Auto, an optimal size wil
"* Metadata Height | Auto be calculated.
L=
&’ Dependencies k.
Style r | (04 | Cancel Apply Help
& —

AfricaUniNet — Project 147 —Women LLL Education and Empowerment in Kenya (WEEK) 12




» USAGE-NG

Co-funded by
Iu Up-skilling

the European Union

Agricultural Engineering
Next Generation

QGIS

« Basemaps in QField: online (XYZ-Tiles, WMTS) or offline (various raster formats)

Offline: create MBTiles from WM(T)S

Processing Toolbox =
Q *Qfield_Project1 — QGIS [default] = (=] X * T =
Project Edit View Layer Settings Plugins Vector Raster Mesh Progessing Help 'u.,. F_. = E * ¥
0 BRY BQVLAREBR 02 HRPPDN L 2 OO KR-B8--5%- H
Caarh
M % oEdl e
il o® k%) Recenthy used
o QGRY®O
anar [ ]
[ Favores - ) Cartography
B[ O b ) Databasze
+] ~ | ¥ Project Home
~ [ Dastabase_Turkana.gpkg ¥ 0] i
0 > 9 por . ) Filetools
» /7 Line_data b ]
ﬁﬂ » Point_data MQ%%, {""" GPS
B, * G cipeat . i b (2 Interpolation
- i » Q@ Layertools
Qd @ GeoPackage ™
/7 spatialite : k {._n.. Mesh
< » PostgreSQL A i -
o g S Ha i b (2 Network analysis
- P ms sQL server i\ 7 ol NaaiL -
@‘l v | @ Orade k {_} F|||:|t5
& Cloud “ L0 Nakwalele N
b &) Avccrs REST servers ke = b b () Raster analysis
» & QFieldCloud lamudukey e .
o smac ilonis ‘ ; : ¥ () Raster creation
» @ wMs\WMTS NQidi v . E - .
® scenes el * b () Raster terrain analysis
(@) SensorThings N any ng
» BB VectorTies ) * (2} Rastertools
b 3 X2 Ties odyar
& wics g o Convert rap to raster

~ () WFS / OGC API - Features
» =€ Statistk Austria

e B Fill NoData cells
Layers (i . .
¢ @ ® T &% O Kitaur : ~_Generate XY7 tiles (Directory

@
[EHK]

AT o 2 Generate X¥7 tiles (METiles)
v @ Point_data =t -
v = Line_data A b} Vector analysis
~ V| # OpenStreetMap i oty .
« [ ¥ Google satelite s Mo, b} Vector creation
%‘ b () Vector general
Kakem] %ﬁ B b () Vector geometry
y
o b ) Vector overlay

b ) Vector selection
b ) Vector table
b ) Vectortiles

e
i GDAL
2
k
Ctrl+ Coordinate | 787230 350014 % Scale | 1:38905 ~ | @ Magnifier | 100% < | Rotation |0,0° < | V! Render @EPSG:SZGSS Q }é&- GRASS
» & SAGA
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QGIS

* MBTiles: all visible layers will be converted

(2} Raster Tools - Generate XYZ Tiles (MEBTiles) >

aaaaaaaaaaaa

o= - Extent: use option ,Draw on Map Canvas”
i Minimum zoom: 2
: Maximum zoom: 18
S —— = DPI: 300
S ' Tile format: JPG
| Il Quality: 85
3| Output file: name.mbtiles

Maximum zoom

. Qfield: in case of problems with MBTiles
i -> Save MBTiles as TIFF
e - - Load TIFF to main project

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK) 14
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QGIS

* Synchronisation of data with mobile device (Plugin)

e e | & Project Properties — QField x
| @ Ppiugins | a1l (1021) X | — ;

% Al Q_gfied | QFieldCloud Cable Export
: _

ry -
kY Installed ~ _
B Instale QFIeId Sync { L Filter layers... Show Visible Layers Only @ |
5% Mot installed z

Sync your projects to QField Layer - Action .
:"ﬁ‘ Upgradeable G . - - . |

This plugin facilitates packaging QGIS projects for QField. View Settings i ACI IDFﬁInE editing I Properties
9 Install from ZIP - e _ N .

It analyses the current project and suggests (and performs) actions needed to make the . 2% Line_data Offline editing v Properties
* SeviTs project working on QField. CRS

71771797 136 rating vote(s), 300896 downloads 3| Point_data B i Properties

Transformations 4| 3 Turkana_area | Keep existent (Copy if missing) Properties '

Category Plugins
Tags qgfield, android, synchronization, offline, gfieldsync
More info homepage bug tracker code repository
Author OPENGIS.ch
Installed version 4.4.9

D t ll t ] ] th
Available version (stable) v4.4.9 updated at Do Mar 16 08:21:44 2023
Changelog We've been busy improving QFieldSync, enjoy this new Data Sources o [ ] [ ] [ J
iela. Ine editin
Check out the complete changelog on: Relations o o

Colors

https://github.com/opengisch/qgfieldsync/releases = |
| upgrade Al | Uninstall Plugin Reinstall Plugin Variables |
Close Help w Vv Base Map i
Macros [
®) Single layer Map theme |
QGIS Server I Layer | g Turkana_area 'I I

. 1 ) Temporal Tile size | 1024 px z

O O a r Py Map units per pixel | 10,00 mupp 9 =

elect base ma
Tiles min zoom level | 14 ¢ |-
A s Tiles max zoom level | 14 =
o
- ot tiles |
|
® ® ® ® ® QField provides real-time feedback to users when their device position falls within or outside of areas defined by a selected polygon layer, |
IS, ouaq: regi stration require |
|
Geofencing behavior Alert users when inside an area !
°

Cable Export: via USB ‘
. |
w Advanced Settings i
|
Digitizing logs layer - = |
0K Cancel Apply Help |
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QGIS
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* Package for QField: all data will be copied to a new directory =2 first remove unwanted layers

from the QGIS-project

Folder on PC:
& R
.:'“}% Cfield_Export

Cfield_|mpeort

Recommendation: think about a useful

, Folder on mobile:
folder structure for import and export!

Export_from_mobile

Impeort_to_mobile

Copy the resulting folder to the mobile device!

- Check if,,offline-editing“ data are copied properly
- In case of missing data, copy manually!

- QGIS Document .qgs is an ,,offline-project*

Layers (= (%)
« [ ® V. F = g
v [] aor

v @ Point_data
v == Line_data
* W 3 Turkana_area

Package Project for QField n

Packaged Project Title

Qfield_Projecti

Packaged Project Filename

D:\Qfield_Export\Qfield_Project1_gfield. qas

w Advanced

c Select all Deselect Al

Total
| 0%

Layer
| 0%

)% Configure current project... Create | Cloze

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK) 16
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QField

i Export_from_mebile

* Start QField on your mobile and load project | Import_to_mobile

12115 & vdl74% 1217 & vdB79% 12:53 & YA 075%

e & Local Projects & Datasets I Import_to_mobile () I = : & Local Projects & Datasets
Home Dateien in Import_to_mobile B
/storage/emulated/0/A.. cts/Import_to_mobile/
Folders
@ @ Projects

- QField files directory ® .
Welcome back to QField. D <> ‘ D;U Qfield_Project1_gfield |

Favorites

- Imported datasets D basemap.... <> basemap.... %Qfl e I (j - P rOJ e Ct

2,16 MB 12:04 117 kB 12:04

Open local fil

- Imported projects @ @ —© data.aok
e .
y - Sample projects D B —© Qfield_Project1_gfield_att

] achments.zip

- Open local fil
- R [

q'@ '
| ||} Bee Farming Sample Project D data.gpkg i@ Qfield_Proj... © Turkana_area.mbiles

EEEER oo o

rﬁ) Wasterwater Management Sample from fo lder : D D

Project
5 &) E— .
S O 3O o © Use this folder
TXWE s 4« e = S 4« e =

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK) 17
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QField

* Layer visibility, activation of positioning service

Next General tion

A 16:45 ® Q CA40U74% 16:46 © Q CA074%
«c M g & G
@Natambusw o - e Natambusio e
\\ A ® A0l t\\\ s A
%;_Ai: . ugl 2 ® @ Point_data \\:" . N
. \\ T Na: . IS \ T Nas
} ‘ 620m | © = bnedaw } ' 620 m
lari Soweto A‘ ‘ & @® [ Turkana_area AOI [1] lari Soweto i‘ .‘ &
. : v @® [ Basemap N :
A SOWE(O C Napq o M 5o (o) Show on map A SOWE(O C Nape
Kony Carllfonla T";_B o and e o cony Carllfoma T. S_B -
‘Orugum ° ® [ Band 2 (Green) pacity - ‘Ofugum :
Rog, Namusungun o B Bond @) R Rogy Na.musungw Z00Mm
Lodwar -
A : = % Zoom to layer S :
Lokitaung ’fa""sfiget - Lokitaung - Y
~ . Kal osegef_ , = Show features list | v . _ Kal osegef .
- Lokitaung 'Nawoitc : g iLokitaiing ‘Nawoitg
Kanamkemer ‘& R Setup tracking Kanamkemer '
'\. "..
Nabulon Nabulon
'..l.
(A Return home m 9
| J | J
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QField

e Data collection - Point data

08:13é% Q QABos%
‘ v  Addfeature on Point_data  [¥]
SIS e Natambusio e
< |
@ || Aol ! A Attributel . .
a:‘;‘—:‘"q. D P _ - Fill out Attributes
® mm Line_data \\\j.‘ 620 m = : l;l
® ¥ Turkana_area lari : Soweto A‘\ | A Attribute?
v ® B Basemap s Sowetoc : Nape
© B sond1 (Red) (o?y Carllfoma T. 15 Very good Q I
® [ Band 2 (Green) omgumq% Namusungu' ° 5 . .
o B s o h Lodwar @ vedum 2 AS pre-defined in the Attributes form
= \ . .
Lokltaung \+&]"°Seget Poor (maln QG.IS mr()jeCt)
< Kauloseget
Lokitaung Nawontc
% Kanamkemer \» . .
.. Positioning:
b g | oS
Nabulon i.i —Lock cursor to position
I I
I85> Move to position
@ Retom home —>Add point to the postion
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QField

P40876%

* Attach photo to point

[©] Take aphoto

v/ Addfeature on Point_data [¥] [, Take avideo
Attribute3

Attribute3 & Record an audio clip

: X

Photo [} Attachafile

Photo b

D E o | - B8 Attach a gallery item
DateTime DateTime
18.08.202508:27:56 X [ I 18.08.202 ‘& Draw asketch

- Take photo and confirm: &
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QField
* Confirm Point data  Stop data collection at the end
08:55® Q QL678% 09:22% Q ®40G80%
® [l rol -
® W Line_data A Natambusio
® [ Turkana_area \‘.\\\ A
> \ét::“—fs -
A *3 4 Nakwale
Carlifonia|

. . £ .Lodygar o
v Add feature on Point_data 53| C O n fl r m W I t h ! lakwamekwi ~ ?

fid . Na'i;voitonﬁ

- Lobarot
: I
Loborot Nabulon
Attribute1 o “:‘.
I;l %

Attribute2 ha LO boro t Kamb| M pya “;'i
‘ Medium - Q n |
7 H]
Attribute3 ﬁ] Beturm home m “

Nariamawoi Hewan b
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QField

* Collection of Line data: Record your path during field work

0%:02% Q

PLG80%

<« M a9 O

® @ Aol

® @ Point_data

® [ Turkana_area
v @ " Basemap
® [} Band 1 (Red)
® [ Band 2 (Green)

® |} Band 3 (Blue)

(Al Return home

[} BoOKU

- 1. Double click on Line data

Line_data [0] &

Show on map

Opacity

C
—l) | (0 %

KA
¢y Zoom to layer

:= Show features list | v

'n'- Setup tracking

& Tracking: Line_data

Requirement Settings

Time requirement

When enabled, vertex additions
will occur when the time
between the last and new
vertex meets a configured
mimimum value.

Distance requirement

When enabled, vertex additions
will occur when the distance
between the last and new
vertex meets a configured
mimimum value.

Sensor data requirement

When enabled, vertex additions
will occur when sensors have
captured new data.

Wait for all active
requirements

-> 2. Start tracking

091 ® Q

Co-funded by
the European Union

WL 80%

<« M o O 3

®

(O]

(O]

®

V@

C ) ~ @
B 2ol
@ Point_data

Line_data
5" Turkana_area
5" Basemap
® [ Band 1 (Red)
@® [ Band 2 (Green)

® [ Band 3 (Blue)

4. Stop tracking at the end:
double-click on Line data
and choose Stop tracking!

- Keep defaults

v

fid

- 3.Fillout : =&

Add feature on Line_data

attributes and

Number

confirm
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QField

* Transfer back to QGIS

09:28% Q ®40580% 0937 % Q PA080%

Local Projects & Datasets

e Home

b ® [@ Aol
-
Al Y \Natambusio ® m Line_data - QField files directory
\\.A— o b &
Aﬁ A ® [ Turkana_area
& ‘., Nakwal Favorites
o Ca rlifo ni.'a" a pogen QFieldCloud prolects
. = ° - Imported datasets
Iakwaraelai B Lodwar s Open local file
akw wi
‘ O \\ g Imported projects
57 Nawoitor
Loborot .- 9 Open local f|Ie
Loborot Nabulon '.{,,‘ Z Lodwar | - Sample projects
era 5 ‘ o .
A . . wKailoseaet - Open |mp0rted
v Lobirot Kambi Mpya »l;" D;U Qfield_Project1 (offline) prOjeCtS

=y

T km
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Folders

- Import_to_mobile :

Add to favorites

09:40 % Q t
Export to folder...
& Local Projects & Datasets

Send compressed folder to...
Imported projects

/storage/emulated/0/An..iles/Imported
Remove folder

Folders

- Import_to_mobile E

23



QField

09:45 % Q

QFIELD

Pixel8a » QFIELD

Dateien in QFIELD

&

¥ so%

D |mport_to_.“

—->Recommended:
copy to separate

folder!

Use this folder

4

[} BoOKU

o

m USAGE-NG
I I Up-skilling
Agricultural Engineerin, g

Next Generation

Co-funded by
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. Copy the resulting content from

0%:48 % = Q ¥.4G80%

Export from_mo.. @ =

Pixel8a » QFIELD » Export_from_mobile

Dateien in Export_from_mobile E
DCImM
files
" basemap.mbtiles
& -*

D basemap.mbtiles.aux.xmil

data.gpkg

D data.gpkg-shm

D data.gpkg-wal

Ceine Hemente Cfield_Project]_gfield.gqgs
Cfield_Project1_gfield.ggs.png
[ ] Ofield_Project1_gfield.qgs~

IEDfield_Pru:uject1_qfiEId_atta chments.zip

! Use this folder )

4 ® [

Turkana_area.mbtiles

AfricaUniNet — Project 147 —Women LLL Education and Empowerment in Kenya (WEEK)

the folder back to the computer!

Folder on mobile:

Export_from_mchbile

Import_to_mobile

Folder on PC:

Ofield_Export

Cfield_Import
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QGIS

* Synchronize from QField

(2} Qfield_Project! — QGIS [default] — a X
Project Edit View Layer Settings Plugins Vector Raster Mesh Processing Help

IEBRRY BQVL.AKED QLo 0PP RebtlNORQ K-8 -§-&-

- 1 > DieserPC » D:(D:) » QField PC »
m l::'-.-. ‘c-Buer Ordner

(2} Synchronize Project x

Select the QField Project Falder
|D: fQField_PC/Qfield_Import] |

Mame w Advanced
» [&] Home i A ) ) .
» [J C:\ (Windows ) %‘“k% Ofield_Export Directories to be copied
» [J0:\@) ' 3
Directory
@ ceoraciage ield_Import .
/£ spatialite . - SN v QGIS_main

-

!PostgreSQL 3 : 7
1y -2 Select folder!

ol
@ orade o
wrd

|
|

& Cloud
&) ArcGIS REST Servers SOWELD A P |
1
|

v v

& QFieldCloud _ Sl Legia Mari . : \ d#‘du‘# o
) STAC s < uy NapeLe =
v | » @ wmspwmTs Jgsdireony riifors LRE [ & Select all Deselect All
i Scenes T +
(@) SensorThings o Namiusungu |
4 @ Vector Tiles - y.\‘._."\ Lothvar ! Pmr\ﬁs |
b z:x XYZTiles = | |
A Yy 1
G?wcs o Naamain i Ee IR o Total
~ () WFS [ OGC API - Features > R = a llosedet [
Layers @& ! § s | | 0% [
s phpnar aviotorong |
@l ® V&~ B0 T \ ¥ Layer
v D&I 2 , Kanamks :
s
v . Point_data A | 0% |
V| == Line_data A gy "
v V| ¥ Turkana_area — _ Naboli

Toh o e .
5{ : Synchronize | Close |

BEHHABN®

L Type to locate (Ctrl+K) Coordinate | 779693 344395 % Scale | 1:47938 X: “ Magnifier | 100% %! Rotation |0,0° %! Vv Render @ EPSG:32636 Q
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QGIS

Browser @

. = USAGE-NG NS Co-funded by
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LT ®TO

Favorites

» [® Spatial Bookmarks

» [ % Project Home l%%.

» [&] Home -

» [ ¢\ (Windows ) %%

» [ D:\(D:) _
6" GeoPackage
£ spatialite ) L

4 ' PostgreSQL
il: sAP HANA
’ MS SQL Server
@ orade
& Cloud

» & ArcGIS REST Servers

» & QFieldCloud
[Zy STAC

VI ST Ngadirken ,‘-
too Scenes
(@) SensorThings

v B vector Tiles ﬁ

b 53R XYZ Tiles o
& wcs

¥ (V") WFS [ OGC API - Features s
Layers @

< @ . T. - ¥ ) [::L (e
v [ aor

v @ Point_data
v == Line_data
v V ¥ Turkana_area

Attribute table:

i Q Point_data — Features Total: 2, Filtered: 2, Selected: 0

J 1 ] e = T F & J,

fid Attribute1 Attribute2 Attribute3

2 E = @&

Photo DateTime

g | 13.08,2025
1 10| Test2 Very good ALLL | NLLL 07:21:00 (UTC)

s 11 Test Medium ALEL ALEL 07:71:74

-~ Show All Features _

[} BoOKU

Photos: wilrbe saved in the
folder “files* onjthe hard disk:

v g
G

T "
! - o g LELY ? g
id Aftribut_1 Agtribut_2 Attribut_3 Photo

1 1 Test Wery gpoad 10500000 | fibed/202305230..,

N =t

punkte_20250811130725930_0FieldCamera20230811_1307252695938188193103651.)pg

punkte_20250811130937581_0OFieldCamera20230811_1309375395379658935204275.)pg

"
>

ey
S, ’Qi.\“

Al
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* Trouble shooting (in case synchronization fails)
DM files basemap.mbtiles

basemap.mbtiles.aux.xml data.gpkg B data.gpkg-shm
data.gpkg-wal Cfield_Project1_gfield.qgs &) Cfield_Project1_gfield.qgs.png

Cfield_Project1_gfield.ggs~ 12 Ofield_Projectl_gfield_attachments.zip Turkana_area.mbtiles

- QGIS project for QField (offline-project) can be re-opened with QGIS

- Database (.gpkg) or Shape-File can be opened in the original QGIS
project

- Copy content to a new folder on PC
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QGIS

* Display photo using ,,Map Tips* (Attribute toolbar): @ﬁ .g.{u,g. Y, v = ,

Browser * . SeTe—
]
Qﬁ = T _T ﬂ (I; Information Photo
Favarites e 2 The feature display name is used in identify results, locator searches and the attribute table's dual view list.,
v [* Spatial Bookmarks -.S;- Source
¥ [*% Project Home s : v | Enable map tips
’ rﬁ-l Haome @ Symbalagy HTML Map Tip
’ D C:\ (Windows ) €I Labels <img src="file:///[% Bproject folder width ="500" height="300" style="transform: rotate (%0deg)™:
b [ p:A@:)

@ Geopackaoe BB s N j] :
Yot ~ N
I s sqL server file ../// + folder + Size RO ta tion
attribute Photo

@ orade
& Cloud
b & ArcGIS REST Servers
¥ &3 QFieldCloud
i) STAC
v §® wWMspUMTS
@ SCenes
i®) SensorThings
b E Vector Tiles
b 222 XYZ Tiles

@ wes & Rendering
~ ") WFS [ OGC API - Features 4
Layers (] 3]
« @ ® T &~5 L

T o HTML code (example):
Point_data

T <img src="file:///[% @project_folder || '/' || "Photo" %]" width
T T s ="500" height="300" style="transform: rotate(90deg)">
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QGIS

* Display photo using ,,Map Tips* (Attribute toolbar): — =

ee R

radius

FRrcaes E]E3] I
D: z?“f i) - Plugins Vector Raster Data
3f¢ GeoNode =1 Qser Profiles b

» @ QFieldCloud
v & WMS/WMTS
v =< Basemap.at ,
" Basemap High DPI ‘ |
" Geoland Basemap
** Geoland Basemap Geldnde
& Geoland Basemap Grau

¢ Style Manager...
“% Custom Projections...

DDD Keyboard Shortcuts...

%ha"ﬂc‘aﬁ ’

% |nterface Customization...

l )

¥ Geoland Basemap Oberflache i 0 WINT ) — NWEVRS vl 1 : ‘{ Fy" \ I'J N . ; '
> " Geoland Baseman Orthofoto M ] Y JO A IR qn\s‘\ \‘~ 74 3 \{
Layers @& 4 % ." \v‘}
’ N, NS

h 3 . s '3 .
B : e (! W\ N
-‘-‘- h \ ] "
\ ' ! )
!

&Vr‘
5

2.
& l_@ @, '?' 8“ e B (Q Point_data — Features Total: 1, Filtered: 1, Selected: 0 x * Q@ Options — Map Tools
- — — | \" =
% v ® Point data ,, ¥ & = O W _ AR Y v Identify
- ‘ / y - e — ] (h e . ) \ -
@ \/ D Demo_AOI T ) (et T TR T ) W | \ ' Yy S . General Search radius for identifying features and displaying map tips
v Inspire — demo field inspire id Attribut_1 Attribut_2 Attribu L B ] . | e ST
vv e e e -insp ' . ' A | i @ System Highlight color |_|:| Buffer 0.50 mm || Minimum width | 1.00 mm &
B v ) demo — demo_aoi 1 1 Test Very good 10, Y ‘ i CRS and Transforms
v D Inspire — Schlaege_AOI : : . / & CRS v Measure Tool
» V| [ Cadastre_AOI \ " | | . S _
= S % Transformations Rubberband colo -
v [ | @@ 2023-05-22-00_00_2023-05-22-23_59 Sentiné . Data Sourees rhang coer | |~
Jdld o( CES = F
B Band 1 (Red) T Decimal places E N
. GDAL )
I Band 2 (Green) — ey ! \ \ - : Keep base unit v
. Band 3 (Blue) — Show All Features _ Y o « | . & Rendering Preferred distance Lnits [ Meters
» ? NDVI_22052023 g > : | ‘ L H K. el Preferred area units | Square Meters
‘ ‘/ ?. Basemap offline : J : MRl Preferred angle units |Degrees
» 3D
® Colors w Coordinate and Bearing Display
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Delete feature

G! *Data_acquisition — QGIS [default]

Project Edit View Layer Settings Plugins Vector HRaster Mesh  Processing  Help

TR BQV.ARED O 2o HPP
22

N U
1. Highlight layer 2

g .
Uno fﬂ-{ - y ﬁ :“g \.

Browser (e )
2. Select feature o [QRY™0
'D Fawvorites =
[ v " spatial Bookmarks
prmme—— ; @% ~ [ Project Home
E T"i , b E Data_acquisition
C [+] + [= Turkana_data.gpkg
REELTS ﬁ b Line
| s » o7 Point
'Y:; b 2 Palygon
¥ C:‘, Data_acquisition
3 . D e lete fe at u re a " /=1 Kenia_boundaries.shp
A /=1 Kenia_health_points.shp
&é /71 Kenia_health_polygon.shp

/-1 Kenia_major_roads.shp
/=1 Kenia_major_towns,shp

.:"";k_.’ré; b C! Project_1
[ /= World_population.shp

= || " OpenStreetMap
hd ¥ Google satellite

1, Type to locate (Ctrl+) Subtract features completely within from the current selection

Turkama
Lrrivers I'E}-'
College

Coordinate | 791024 339756 % Scale | 1:5234 hd
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s

enin

T pedy 1T

Rotation | 0,0 ® = v Render

& EpsGi32636
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Edit vertices
—— Vertex

* Refine objects

+ Selectobject | 1 L. Feature highlighted in yellow

=
* Vertextool: e
 Delete vertex: click on vertex, press Delete A

* Move vertex: click on vertex, hold mouse button, move
to new position

* Add vertex: click on edge, move to correct position
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Modifying features

 Advanced Digitizing Toolbar

MR- FROARRARP S  HRR®S

* Turn on advanced digitization tools (control panel)
* Move object, rotate object, scale object,...

* Fill Ring: Create island polygon

* Reshape features: Changing lines and boundaries
* Split features

* Merge selected features
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Edit attributes

 Attribute table

Layers ﬁ. Point 3-.Features Total: 1, Filtered: 1, Selected: O
@ ® T &~ 0 : . - -
i ~ W j? i PI E 0 T 1 +-.|.-+ }_'
Foint J,-' Zoom to Layer(s)
v/ = Line Zoom to Selection 123 fid = = E 122
v |:| Polygon . _ _
~ [V] I OpenStre| © SOWin Querview fid Attribut_1 Attribut_2 Attribut_3
- W Google 52 Show Feature Count
1 1 1 13,3 2
a: Show Labels
Copy Layer
Fename Layer
E Duplicate Layer
ﬂ Femove Layer...
Mowve to Bottom -
. _ Show All Features _
2 to locate (Ctrl+K) Open Attribute Table

1. Start editing

2. Edit the cell

3. Save edits

4. (1.) Stop editing

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK)

» USAGE-NG

Up-skilling

Co-funded by
the European Union

eeeeeeeeeeeeee
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R E = &R

Photo

w

Update All || Update Selected

Date
28.08,2025
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Edit attributes

. R
Field calculator
ﬁ - - S — - - S —
i | (&) World_population — Field Calculator x|
G World_pepulation — Features Total: 851, Filtered: 651, Selected: O . . . .
: _ ~Newdfield.or update existing field

.r. % | & 1 T : = "':"' J" I ."f = ﬁf il : v | Create a new field Update existing field

WB_2013 WB_2014 WB_2015 WB_2016 WB_2017 WE_2018 WB_20

Create virtual field

1 06,00000000... 53465,00000000... 52873,00000000... 52245,00000000...| 51586,00000000... 50908,00000000... 502090000
|

2 06,00000000... 53466,00000000... 52873,00000000... 52245,00000000... 51586,00000000... 50908,00000000... EUED':'.I,UUUU;

el ——==ius ~ & Definition of output field

| | OQutput field length | 10 ¥ | Predsion | 3
3 06,00000000... 53466,00000000... | 52573,00000000... 52245,00000000... | 51536,00000000... 50903,00000000... | 50209,0000

4 i ‘T i T 8f ."I'."_-__ [ T Ef [ T Ef I T Ef
B 414 L Search Show Values aroun field =
5 AL L AL L L Ll —— —— r
"WB_2024" - "WB 2023" 1.2 WB_2014 Double-click to add field name to
E ; ; ; ) ) ) 1.2 WEB 2015 expression string.
Ll LaL TWLALL LAl LAl LA L - Right-Click on field name to open context
1-2 WB_2015 menu sample value loading options.
- é Enter 1.2 WB_2017
1.2 WEB_2018 oS -
3 ML MLLL MNLLL MNLEL NLEL NLEL ' ex p Fression 1-2 wB_2018
1.2 WB_2020 Values
: | 2w €<= Do M,Q cllcklg%p@dd
1.2 wWB_2022
10 ML MLLL ML MULL ML ML , we_2023 fiald names,
1 1.2 WE_2024
11 ©4,00000000... 88755,00000000... | 89403,00000000... 89959,00000000... | 90468,00000000... 90926,00000000... | 91354,0000 ¥ Files and Paths
| " ||" s ~ " { } '1|||'|' k Fuzz}rMatd"ung eXpreSSIonS, eoe
= - F  General
12 54,00000000... 88755,00000000... 59409,00000000... &9969,00000000... 90463,00000000.. 90926,00000000... 91364,0000 b Geometry
| Feature |Afghanistan - 3 k Map Layers
b

{13 ©4,00000000... &3765,00000000...  89409,00000000... 89959,00000000... 90468,00000000... 90926,00000000... 91354,0000

Preview: 1192731 é Pay atte nt’f’@n to PI’G\/IGW

14 B75,0000000... 106807,0000000... 10790&,0000000... 108727,0000000... 108735,0000000... 108908,0000000... 109203,000

@ fou are Eld-ltngﬁﬁz:(rrgjgﬁgﬁ§i5§n!egur!f‘|ell§er¥§renl:ly not in edit mode. If you dick OK, edit mode will automatically

be turned on.

5 - Save edits and stop editing |
at the end! L | ok |} Cancel _ Apply Help
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Iu. :?;FTNi ﬁl(;'fél: liepi:z Union
Basic analysis tools
/ * Show Map Tips

* Attributes toolbar 7]

== Measure Line Ctrl+Shift+M

[ | o]
ESI [
=8 Measure Area Ctrl+5hift+]

. Identify features ° Measurements " Measure Bearing

&= Measure Angle

Identify Results
n "@' Lake Tirrkand
BHAE R(Ee K »
™ Feature Value
h ~ Kenia_health_points
@
¥ (Derived)
y b (Actions)
name Lodwar County R... '
name_en MULL ™
\ amenity hospital e
K building NULL 10
[ healthcare hospital
| healthca_1 MULL ;
operator_t government ' )
capacity_p MULL Measure n
addr_full MULL
addr_city Lodwar X ¥ Segments [meters]
ae.ow L sam o 1EE oo
osm_id 10876458964 ' ! !
osm_type nodes
i
i b ]
Lr_lll\._w.l'ul l
i Mode | Layer Selection = \
_ | Total 54466,038 m | K meters =
Katilu 4 4
] View | Tree i ) -
Cartesian ® Ellipsoidal
w Info

9 C O N t e N t Of a tt ri b u te \' IhPEr;J?aIE?l:ﬁ;:i:éiifﬂ%% is selected.

*The coordinates are transformed to the chosen elipsoid (WGS 84 (EPSG:7030)), and the distance is calculated in meters.

table for single feature - ot om [ ane [
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Selection

* Select features by area or single click * Deselect features lﬁj _

Layers

o i @ T, &~ & O

v @ Kenia_health_points
v O Kenia_major_towns

i Select Features by Polygon
I3 Select Features by Freehand

{7 Select Features by Radius

v 2 Kenia_major_roads
v E] Kenia_health_polygon

Kenia_boundaries —> Highlight layer to
- ¥ Google Satellite
select features from
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Selection

* Select features by value * Select features by expression «

(2} Kenia_health_points — Select by Expression b4

o W D MD Y m Ty ! e == —_— Expression Function Editor
>80 s ! () w "B -0 GE#FZE-=- °
H || Search Show Values
= 'Lodwar County Referral Hospital' feature * | Double-tlick to add field name to expression string.
ing feature selected ?deometrv Right-Click on field name to open context menu sample value loading
L F  Aggregates options.
] F  Arrays
¥ Color
4 Condmopals Loading field values from online sources isn't supported before the layer is
Lodwar »  Conversions actually inserted, ie. when building queries,
0 + Date and Time
~ Fields and Values
il Mathenike feature
\igardg . Wililiifa —_— geometry
(2} Kenia_health_points — Select Features * id
MULL
abc name
name Lodwar County Referral Hospital Case sensitive | Equal to (=). abc name_en
Liull name_en abe amenity
- Equal to (=). y abc building
amenity . abc heglthcare
llebtong) Exclude Field abe healthcs 1 Values Lod
building -
2y v EEILIEI' to |:=:| abc operator_t All Unique 10 Samples
abc i
R capacity_p Flodo Medical and curative services
et 1 Mot equal to (=) abc addr_full Flodo medical dinic
§ =L ) abc addr_city Lodwar County Referral Hospital
operator_t Contains abc gpurce
i . '}I abc name sw
capacity_p Does not contain g —
srere 123 osm_id
addr_ful Is missing (null) b abc osm_type
| ¥ Files and Paths
: It Is not missing {not null) d — -
= || + - / £ || A Il [ R » General
| source . "'H'I b Geometry
Starts wi ¥ Map Layers
-
name_sw . Feslivz P » Maps
Ends with Preview: ALLL b Math -
osm_id Exclude Field, ' b Mmerntess
|| osm_type Case sensitive | Exdude Field, Help Zoom to Features | | & Select Features | Close
io. ; s | —————
Reset Farm Flash Features | | Show in Table | | Zoom to Features Select Features | Close

——— = T T e T T e ——rrrrr——— TR ——
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Selection

* Select by location

[} BoOKU

.

o

P S

{ (2} Vector Selection - Select by Location

~

=
"B Criel

ko

Buliisa

“ Example: se[ect all health poi
ng Turkana

Fliills

Parameters Log

Select features from

o Kenia_health_points [EPSG:4326]

Where the features (geometric predicate)

intersect touch
contain overlap
disjoint V| are within
equal ross

By comparing to the features from
I~ Kenia_boundaries [EPSG:4326]
v | Selected features only

Modify current selection by

creating new selection

Advanced ~ | |Run as Batch Process.

are withi

T
1 '/TL_ Kiryandongo
- A

Mosingi

Nak

0%

Apac

EatOR

Q) 3 L-

Run |

Kwania

Armolarer

Kayungo

N-& -G~ G-

Select by
location

This algorithm creates a
selection in a vector layer.
The criteria for selecting
features iz based on the
spatial relationship between
each feature and the features
in an additional layer.

Cancel

Close | Help

district.

P
fepo
Natronat
Bk
| —
. ’ o5
i
I Koobong
| =
—
Kotido Mathentko

. Wildiife

i \ Reserye

'll
'
Bokoro

Kl Corrdor

i Lo Worod
L Wildlife

o Reserve

Vapok
iy

I Nabilatwk
Koatakw! Piom Lipe
:l'n'.'l'ﬂn'llff

\
“ ey

nts which

Resenvel. Nokapiripir

E®IE =5

M oge Satomal
Fork

_m USAGE-NG
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Lokita
O

Lodwar

Pelfo o

Commu

Ce

Wesi

IELrVE
Pokot

Lol Commungy
DrEEran:

peng

AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK)

ung

Sabilof Nationa
Park
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Export selected features

* Create a new layer with just the selected objects
_ © Kenia_hez [ Zoom to Layer(s) _

v {:} Kenia_ma
= Kenia_maj

E] Kenia_h
D Kenia_bo
- W Google Sa
* | ¥ OpenStree
- = World poy
v 0-235
v 235487
v

v

<A S

716680

I 173562
v [l 340110

m
[ ]
[ ]
[}
5]
[§

:
trl-+¢)

e

0} Suirhe

[} BoOKU

1{_) Zoom to Selection
‘:"'."E: Shaw in Overview
Show Feature Count
s Show Labels
Copy Lavyer
Rename Layer
|E_| Duplicate Layer
|1, Femove Layer...

Move to Bottom

Open Attribute Table

" Toggle Editing

Filter...

Change Data Source...

Set Layer Scale Visibility ...

Layer CRS

L
Styles
Add Layer Motes. ..

Properties...

i "Il::|.'.|:

oave Features As. ..

Save as Layer Definition File...

Save as QGIS Layer Style File. .

(2} Save Vector Layer as...

Format ESRI Shapefile

File name  kte\WEEK_Kenia_Turkana\GI5_lecture\GIS_data_practical\Kenia_health_paints_Turkana.shp &
Layer name

CRS Project CRS: EPSG:32636 - WGS 84 / LUTM zone 36M o
Encaoding LTF-8

v | Save only selected features
w Select fields to export and their export options

Mame Export name Type e
v name name String
V' name_en name_en String
V| amenity amenity String
| building building String

v | healthcare  healthcare String

¥ | healthca_1 healthca_1 String

Select all Deselect Al

IUse aliases for exported name

v | Persist layer metadata

w Geometrv

= U5A<_3§-NG RN Co-funded by
J bupjkwlhn‘g ***** the European Union

Agricultural Engineering

|k

"

| Add saved file to map QK Cancel Help

AfricaUniNet — Project 147 —Women LLL Education and Empowerment in Kenya (WEEK)

« Datatype

* New name

e Coordinate
reference
systeme

|° Attribute fields
- toexport
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Geoprocessing

QGIS geoprocessing involves using specialized tools within the QGIS GIS software to manipulate
spatial data, creating new datasets by performing operations like buffering (creating zones around
features), clipping (extracting features within a boundary), dissolving (aggregating features),
unioning (combining layers), and intersecting (finding overlapping areas). These tools are
fundamental for data preparation, analysis, and generating insights for decision-making in fields
such as urban planning, agriculture, and environmental management

Raster Mesh Processing Help

Indicatrix mapper L {l’i‘:} {:;4'}; {:;: e ;‘E d} Lﬁ
& Topology Checker
Analysis Tools IJ
e
ng:umetryTn:u:uIs ¥ | @ Clip...
Research Tools b @ ConvexHull...
Data Management Tools ¥ | B, Difference...

p —g——

|—_‘|,, Dissolve. ..
% Intersection...
|§J' Symmetrical Difference...

ﬁi' Unian...
P Eliminate Selected Palygons...
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Geoprocessing
* Buffer " Buffer... Output: always a new layer.
. Clip %' Clip... Either permanent (saved on
. Difference @ Convex Hull... harddisk asShape-File or

i Difference GeoPackage) or temporary.
* Dissolve )

¥ Dissolve ...

e Intersection

e Union

[} BoOKU

Intersecton...

L |

Elf Symmetrical Difference...

|j Linion...

7 Eliminate Selected Polygons...
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* Proximity: Computes a buffer area for all the features in an input layer, using a fixed or data
defined distance. It is possible to use a negative distance for polygon input layers. In this case the
buffer will result in a smaller polygon (setback).

() Vertor Geometry - Buffer

Parame ters Log

Input layer

o Kenia_health_points_Turkana [EPSG:32636]

| €D X [

Selected features only

Distance

| 10,000000

MR =

|=| | kilometers

Segments

|s

End cap style

|Round

Join style

|Round

Miter limit

| 2,000000

Dissolve result

w Advanced Parameters

Keep disjoint results separate

Buffered

lMEEKI_KEnia_TurkanafGIS_IectL.lrEJGIS_da13J:lractimI,{Turkana_healﬁjoints_ﬁuﬁer_lﬂhﬂ.shp | | | ..,|

v | Open output file after running algarithm

| 0%

| Cancel

| Advanced < | |Run asBatch Process...

*

1

Run ‘ | Close [ Help

[} BoOKU

-2 Input

- Distance (depends
on CRS of the layer!)

k)
L8

- Output layer (Shape-
File or GPKG)
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L
Clip
() Vector Overlay - Clip

* Clip objects: Clips a vector layer e [

| Input layer

using the features of an additional J = e S el
polygon layer. Only the parts of the § ..o~
features in the input layer that fall | e s sz gl R =

v Selected features only

within the polygons of the overlay e L

layer will be added to the resulting  § v cecse s o ssuamm
layer.

’; 0%

4 Advanced ~ | |Run asBatch Process... |
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Dissolve

* Dissolving objects based on shared attribute. Leeds do
connected features (adjacent polygons) or multipart
features.

(2} Vector Geometry - Dissolve W

Parameters Log

ol

Input layer
[~ Kenia_boundaries [EPSG:4326] - [Egj] E% —

Selected features only

Dissolve field(s) [optional]

0 fields selected 9 Polygons W|th s|m||.al’

w Advanced Parameters

Keep disjoint features EQ;tHi b Ute S are d I SSO lve d

Dissolved

_— .
T I ————
L.regate t\empara L

v | Open output file after running algorithm

-

| 0% Cancel

Advanced ~ | Run as Batch Process... | Run | Close Help
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* Extracts features from the input layer that don't fall within the boundaries of the overlay layer.

. L Vector Overlay - Difference

Parameters Log

Input layer
) Buffered1 [EPSG:32636]
Selected features only
Overlay layer

-~ Buffered? [EPSG:32636]

Dalartad Fa=st rae el
J2I2CTEd Teaiures ony

w Advanced Parameters

Grid size [optional]
Mot set

Difference

Advanced ~ | |Run as Batch Process. ..

[} BoOKU

b 4
|
| €D 3
v B =y . % %
0% Cance G 9
Run Close Help
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Intersect

* AnlIntersectis an analytical operation that can be used to select any part of a feature that
Intersects with one or more other features.

(@ Vector Overlay - Intersection >
‘
Parameters Log
Input layer ‘

() Buffered1 [EPSG: 32636] - | €53 "5}:}

Selected features only

Cverlay layer
(- Buffered2 [EPSG: 32636] - | €9 "5}:} -

Selected features only

Input fields to keep (leave empty to keep all fields) [optional]

0 fields selected

Cverlay fields to keep (leave empty to keep all fields) [optional]
0 fields selected

w Advanced Parameters -

| 0% Cancel

Advanced = | Run as Batch Process... Run | Close Help
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* Union checks overlapping features within an input layer and creates separate features for
overlapping and non-overlapping parts.

(&} Vector Overlay - Union

Parameters Log
Input layer
[~ Buffered1 [EPSG:32635]

Selected features only
Qverlay layer [optional]
[~ Buffered? [EPS5G:32636]
Selected features only

w Advanced Parameters

COverlay fields prefix [optional]

Grid size [optional]

Mot =spt

| 0%

Advanced ~ | |Run as Batch Process...

[} BoOKU

Cancel
Run | Close Help
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Processing Toolbox

* QGIS offers many more tools to analyse vector and data for different purposes.

Processing sy Processing Toolbox (%]
Cirl +A+T B A (0 2 V| Ty * (.} vector analysis v () Raster analysis
¥ Model Designer Ctrl+Alt+G | Caarch 2. Basic statistics for fields {2% cell stack percent rank from value
oy —— - i 12¥ cell stack percentile
(%) History... Ctrl+Alt+H b (L) Recently used “¢¢ Climb along line

gi Count points in palygon ﬂ} Cell stack percentrank from raster layer

" Results Viewer Ctrl+Alt+R b 3D Tiles ¥ Cell statistics

» @ Cartograph 4% DBSCAN dustering
Edit Features InFlace . g Da;hgrap Y L Distance matrix ¢ Equal to frequency
-} Database :
" '\, Fuzzify raster (gaussian membershi
b @ File tools <.~ Distance to nearest hub (ine to hub) '.‘L.; .1'-5; @ berchi P)
b @ eps 4% Distance to nearest hub (points) 1 Fuzm.ﬁ.r raster ﬂérge mEThEE IF:I
b (3 Interpolation n Join by | fhub lines) '.‘L. Fuzzify raster {linear membership)
¥ ) Layer tools ain By iines hub fines L Fuzzify raster (near membership)
¥ () Mesh i K-means dustering .:L Fuzzify raster (power membership)
b == . .
¥ () Network analysis = List unique values .:F‘x Fuzzify raster {small membership)
v () Plots :ﬂ'; Mean coordinate(s) 4% Greater than frequency
¥ (2} Point doud conversion ¢ Mearest neighbour analysis <" Highest position in raster stack
¥ (2 Point doud data management %' Overlap analysis 40 Less than frequency
¥ (2 Point doud E:{.h'atﬁtll'l f, Shartest line between features “* Lowest position in raster stack
b Raster analysis $t ST-DESCAN dustering 4F Raster boolean AND
b (2 Raster creation - . . 4% Raster boolean OR
¥ () Raster terrai lysi >, Statistics by categories e
% Raster Emain analysis ﬁ . = Raster calculator
¥ (2} Raster tools Sum line lengths iy

= Raster calculator (virtual)

° Raster layer properties

° Raster layer statistics

° Raster layer unigue values report

¥ () vector analysis
¥ () Vector coverage
¥ (2 vector creation
¥ () vector general

¥ () Vector geometry 4F Raster layer zonal statistics
L s

¥ () vector overlay <" Raster surface volume
‘ »

¥ (2} vector selection ’* Redassify by layer

¥ () vector table ** Redassify by table

v () vector ties
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* Many tools developed by the user community for sophisticated analysis

S8 Vector Raster Mesh Processing Help @ Plugins | All (1704)

“+ Manage and Install Plugins. .. .
% All

#_ Python Console Ctrl+Alt+P

() QFieldsync e
Yector Bender b :

[} BoOKU

ry
GRASS ; I:t- : Installed

Mot installed

Upgradeable

Mew

Install from ZIP

settings

Q — Search for tools

% Power Clipboard
% Power Pin PL

-
* Ponerper Processing L
5% PPConverter
- PrecisionCursor
= PreCourlis
% Prettier Maps
5. Previsioni
5 PrgDig
% Print Selection Category Analysis
% Prisma More info homepage bug tracker code repository

This is a core plugin, so you can't uninstall it

Spatial data processing framework for QGIS

Spatial data processing framework for QGIS

v -+ Processing Author Victor Olaya

% Processing R Provider
& Processing Saga NextGen Provids
% Processing Workflows

- brocessx - If atool is not working, check if tool is
% Profic Export active or reinstall.

7. Profile Manager
i, Profile tool

7. profileAAR

% ProfileFromPoints

7. Project Packager
% Project Reports + || Upgrade Al Uninstall Plugin Reinstall Plugin

Installed version 2.12.99

Close Help
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Layouting

Science for [life]




Maps

A map is a symbolized representation of reality, such as a portion of
the Earth's surface, desighed to communicate spatial information
effectively.

Key Characteristics of Maps
* Scale:

A map is a scaled model of reality, meaning distances on the map are
proportional to actual distances on Earth.

* Symbols & Legend:

Maps use symbols to represent features like cities, rivers, and roads, and a
legend (or key) explains what these symbols mean.

* Title:

Every map has a title that clearly states the subject of the map, such as
"World Map" or "Vegetation Map".

* Direction:

A compass rose or directional indicator shows the direction (usually North)
so that other directions can be determined

[] BOKU AfricaUniNet - Project 147 - Women LLL Education and Empowerment in Kenya (WEEK)
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Neatline Title
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Production

Medium
A

South Avmerica

L Principal
Map Body

| Label
25

| Visual
— Variable

— Graticule
/

. Ancillary

Object

Directional

Indicator

Facts about South America:

Scale

Ancillary

Covers 8.3% of the Earth's total surface. <¢
Fourth largest continent.

Politically divided into twelve sovereign states.

Predominant languages spoken are Spanish and Portuguese.

Text

fap Design: J. Doo <

— Metadata

https://open.maricopa.edu/gist/chapter/4-2-map-desig

n-and-map-elements/



QGIS: Designing a map

* Print layout 2new window but part of the main project

) *Untitled Project - QGIS

Project  Edit View Layer
Mew

MNew from Template

Open...
Open From

Open Recent

Close

H Save

L—;', Save As..,
Save To

Revert...

Properties...
Snapping Options...
Import/Export

MNew Print Layout...
MNew Report...

5 Layout Manager...
Layouts

Exit QGIS
|

[} BoOKU

Settings  Plugins

Ctrl+N %

Ctrl+O ¢

Ctrl+5
Ctrl+5Shift+5

k

Ctrl+5Shift+P

Ctrl+P

Ctrl+Q

L) Create print layout Title

Enter a unique print layout title

*

(a title will be automatically generated if left empty)

|r-11,-'_map

OK,

Cancel

() #test

Layout Bearbeiten Ansicht Elemente Element hinzufigen (a) Atlas Einstellungen

B3

#® = [ TY e
® o I3

R =

m @ o b B

v|v v Ll

%

|rsu |'5EI ‘—4u ‘—zu ‘u “20 |4u
v bev e boos bocna e bevne bocnc becoa beven bocnc bt bev b b

-40 ||

s O PR PR POSRRRY PO P

100 ‘

BT Fd FAALEFEEZES

180 ‘ 160| 140 | 120 |

200 ‘

220 ‘

240 |

‘EEI

L
! es =
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‘240 ‘250 ‘zan |3uu |32D ‘340 |35D |38EI Elemente
R AR RN R R AR R R AR R ERRER AR RN YRR A AN ERREN FRRE] AERRA RN R AR R

- Element

Layout Fihrungen Elementeigenschaften

Layout

X :18 mm

w Allgemeine Einstellungen

Refererenzkarte

w Fiithrungen und Gitter

Gitterabstand
10,00 - || mm
Gitterversatz
x: 0,00

mm
y: 0,00
Einrasttoleranz

5 px
w Exporteinstellungen

Aufldsung exportieren 300 dpi
Als Raster drucken
Immer als Vektor exportieren

World-Datei speichern

w Layout- auf InhaltsgriBe anpassen

Randeinheiten mm

Oberer Rand | 0,00

Links 0,00 Rechts 0,00

Unten 0,00

Layoutgrobe anpassen

y: 0 mm Seite: 1 65.3% v o

a®

@
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QGIS: Designing a map

 Layout properties / Page properties - -
Layout £
y_;d?tm View Items Addltem Atlas Settings -

w General Settings
H Save Project Cirl+5

! T
A 1 =
 Mew Layout... Cirl+M l% BB -
| Duplicate Layout... 5ol | hhb 54 Reference map -
@ Delete Layout... o jioo 120 140 160 180 200 220 h40 h60 280 e ot Layout Item Properties Guides
% Layout Manager. . b Bt B B B B B B B B e B ms | Undo Histary i i )
' w Guides and Grid Item Properties ]
Layouts b Items
) ® & Item
- g
Grid spacing
Rename Layout...
Page Properties... 10 ,|:||:| : I -
Add Pages... ) Size A4 b (E.
Add Items from Template... Grid offset
S Template... ) )
i Save o5 Tempi ¥ 0,00 - Crientation |Landscape hd @,
= Export as Image. ..
Export as SVG L B
-, Export as SVG... . . -
- Expart as POF y: 0,00 Width 297,000 SR =k
Printer Page Setup... Crl+Shift+P SI'IEIIZI tolerance ) o
@ rint. ctl4p Height 210,000 2| €
= Fs
Close crl+Q 3 px =
[ | -
|, D N
|- Undo Exdude page from exports @_
=49 -
=3 w Export Settings
3 Redo
E Background -

Page Properties... Export resolution 300 dpi =
Manage Guides for Page. .. Layout mProperties | Guides Brint a8 raster % S I Ze Of t h e r r I a p

Remove Page Ttem Properties
Always export as vectors % O . .
rientation

Sawve world file

ik

100

120|

- right mouse button on page

w Resize Layout to Content

B &2 8l 8 57 o 5 & & o

R Margin units | mm s
_ Top margin | 0,00 =

E_ Left 0,00 = | Right 0,00 -

__ Bottom 0,00 v

ﬁ_ Resize layout

=E v

x: 270 mm y: O mm page: 1 95.5% v | -
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QGIS: Designing a map

* Addmap [l /| - Compilation ofthe contentis related to the main program!

BRLUREE L ®hayeo @ie ¢ > e HR
Ao me ok Al
]D | ||5|::I | |1::"::| |15ﬂ il |2::":! i |l |l.5ﬂ.l O T T | [3!}' Elemente Rummﬂtﬂmﬂ
,@ Elemente F X
iD= - &  Gement
5| ;
R
al oot cemaregarscoten_ romnge Draw a rectangle: all
L+ Layout F X
| v Algemeine Einstelungen . visible layers are
o 8- Refererenzkarte - f d
E s o ot transferre
_u ] Gitterabstand
ﬂ = |r1|;|_|;||;| :I e n
.f':: E,: Gitterversatz
ﬁ; - {:-_ 0,00 _: - ~
i“'é': !'lr'. 0,00 :l
|? E_ Einrasttoleranz
il E |5 px z
- < » v EBExporteinstelungen "
% 20 mm ¥: 39 mm Seite: 1 | 43.5% «| o
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QGIS: Designing a map

[} BoOKU

* Select/move entry: Select map
elements, move, resize them

* Move element content: Readjust the
map (the mouse wheel can be used to
change the scale)

e Elements:

Lock layers: if good settings fit.

Items LIndo History

Items
i Item
W Map 1

Layout Item Properties Guides
Item Properties

Map 1

5 - it | Y
2 HB BRI MR =

w HMain Properties
Scale 2502807

Map rotation | 0,00 ®

CRS Use Project CRS

v | Draw map canvas items

w Layers

Follow map theme (none)

v | Lock layers

Additional: Lock layer styles

AfricaUniNet — Project 147 —Women LLL Education and Empowerment in Kenya (WEEK)

»
»

¥ | Lock styles for layers

w Extents

¥ min |5600564,5845
¥ min 84190,339
¥ max |956755,561

Y max |625652,019

[ Elevation Range

[ Temporal Range
Controlled by Atlas

P Grids

P Overviews

ik

oo

nojgino

W@ @ g

Co-funded by
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- ltems can be
deleted here

—> Adust scale
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QGIS: Designing a map

= Scale bar or scale number

Plllll|||||2|D|||||||||4F|||||||F|D||||||||F::I|||||||||1::“?||||||||1|20||||||||1|4|D|||||||llslcllllllllllsll:llllllllzl:"l:lll||||2|2||:||||||||2|4||:I|||||| Items UndoHistory
Items =
=== ® @ Item
Lokitdung
o v == <Scalebar=
v Map 1

Layout Item Properties Guides
Item Properties %)
Scalebar

w HMain Properties

Map Map 1 -
Style | Single Box A
w Units
Scalebar unitz Kilometers A
Label unit multiplier | 1,000000 =
Label for units km
Mumber format Customize
Method Average Top, Middle and Bottom Scales =
g w Segments
J Segments left 0 | &
e ....Kapenguria
: \ o~ O right 2 | &
ik ol Kitale [l t“a:ﬂlav\
e | o e ® Fiyed width 25,000000 urits s G
res £ T Fit segment width 50,00 mm
v 25 50 knt] 150,00 mm
.| Height 3,00 mm SR =l
1 [1 [ Right segments subdivisions | 1 E.
Subdivisions height 1,50 mm 'EL
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QGIS: Designing a map

= North arrow: Button or these are located in the installation directory. The easiest way is to go
to the browse directories section.

{I’_t)‘ _||||||||‘|1|2(?|1||||||1?q||||||||1160||||||t||-|1|89||||||||2?0|1||||||P|29||||||||2?0|l|l|||||2|60|||||||| Elemente qgfehlwomko“
I!! 5 A Elemente

RO

s S

%

£ Element A
<picture>

<scale bar>

<scale bar>

Karte 1

IRRIKIE] &
IRIOO0 @

Ao mmdnm .

Zusammenstellung ~ Elementeigenschaften  Atlas-Erzeugung
— Elementeigenschaften X

m
|
O
.
g

W Haupteigenschaften

Bildquelle
[: q

LOGRA~1/QGISLY ~1/apps/qgis/sva/arrows/NorthArrow_02.svg | | .. | 4=}

Gréfenanpassungsmodus

|Zoom asi
Platzierung
:Oben links v

W Verzeichnisse durchsuchen

Wy R LYY . 4 A

mrmamuﬁtlf
1 Oh « L #¥-IAD

Bildsuchpfade
i F:)PROGRA~UQ€i§LY&1fapps/dgis/ng v

Entfernen | | Hinzuflgen...

v’

w Bilddrehung

0,00 °

0 100 200 300 400 =
[ e -
v P Position und GroBe -

> v

Ao %

Mit Karte abgleichen  Karte 0 v
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QGIS: Designing a map

" Legende: is supposed to explain map content. Symbols and colors are taken from the main
QGIS program (abbreviations or codes should be explained!).

B ; @ R WMago Nauonal et o ’v ‘- — -
rowser @6 _ ¥ Park 3oaulby R I—Q-l Home —
Q& THO } 4} Zoom to Layer(s)
Budingilo S = Orfic b [ C:\ (Windows )
Favorites & Mauoral Nerth Zoom to Selection
» 1% spatial Bookmarks ic (ator k I—_-I D:\ (D:) e _ _
» [¥ Project Home &ﬁ GeoPackage = Show in Querview
» [&] Home Chelbi
~ Wilclife =N |
+ 1 Cuione) | i /” Spatilite Show Festure Count
’ éj D:\ (D) grendnng b ' PostaresqL s Show Labels
" GeoPackage sl -4 =
/7 spatislite ; SAP HANA Copy Layer
» PostgreSQL e M5 5QL Server
! oresQ Tori Cidings . Q Rename Layer
. SAP HANA Kidepo. - = " @ Crade -
P Ms sQL Server >, . ]
\ ; - Duplicate Layer
@ orade N\ &% Cloud ":._J Lup ¥
= Sibnoi Natonal 3
@ Cloud /Kidepe ] Perk | b &7 ArcGIS REST Se [l Remove Layer...
» &) ArcGIS REST Servers ) - Y Al e » ‘
Gy STAC |"@ Layer Properties - Kenia_health_points Turkana UTM — Symbology - N X ':J STAC Mowve to EDttDlTI
S @ WMSMIMTS . = Singie Symbol > ¥ VIMS AMTS _
S s - o varker F3 @ A Open Attribute Table
31 Scenes o Simple Marker ; -
(®) SensorThings Simple Marker LIEKana @ Scenes ; .
o . /" Toggle Editing
~ BB vector Tiles ‘ i@ SensorThings :
ﬁ ebod Filter
‘ - Filter ...
-5 oz Ties — | @ Vector Tiles
222 Google Hybrid s o & B ebod Change Data Source...
i Google Satelite s [5,20000 2] [Milimeters -la | 1 e
%52 OpenStreetMan Rotaten [0,00® Ja | i K"I"E Tles SetLayer Scale Visibility...
Layers Q. All symbols a|-| & - GDDQ'E Hybr La}ler CRS
/ - Default 11
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