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What is QGIS?

* Open-source Geographic Information System (GIS) software

 Collecting, storing, analyzing, and visualizing geospatial data

» Key features

« Data Handling
» shapefiles, GeoJSON, KML, PostGIS
* raster data formats like GeoTIFF
« Symbology and Styling
« Analysis Tools
* e.g. buffer, clipping, intersection, and network analysis
* Plugins
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QGIS - Typical Uses

* Mapping

« Spatial Analysis
« Analyze spatial relationships, conduct site suitability analysis, calculate
distances

Data Conversion
« Convert geospatial data between different formats

« Database Integration
 Remote Sensing
» Data Visualization
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Installing QGIS

 https://qgis.org/en/site/forusers/download.html
» Standard/express installation fine for most users

DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION English v

Download QGIS for your platform

Binary packages (installers) are available from this page.
The current version is QGIS 3.32.2 'Lima’ and was released on 18.08.2023.
The long-term repositories currently offer QGIS 3.28.10 'Firenze".

QGIS is available on Windows, macQOS, Linux, Android and iOS.

INSTALLATION DOWNLOADS = ALL RELEASES  SOURCES

Download for Windows

[ S Download QGIS 3.32
Q
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QGIS Interface - Menu bar

(- Untitled Project — QGIS

oM = = W 1 = 1 e T o _

T T /T b sz

roject: Operations like creating a new project, opening

existing project, saving, and exporting. _ _
*Plugins: Access to QGIS plugins.

dit: Tools for editing features and attributes.

_ _ _ _ *Raster: Tools for raster data analysis and
iew: Options for controlling the view of the map canvas,  manipulation.

ch as zooming and panning. *Vector: Tools for vector data analysis and manipulation.

ayer: Options for adding, removing, and managing _ _
*Web: Tools for adding web maps and services.

yers.
ettings: General settings, project properties, and
stomization. *Processing: Opens the Processing Toolbox for various
geoprocessing tasks.
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QGIS Interface - Toolbars

T PEBLRY| USSP BP. & LEA
XA L3 IETE-KY]

Toolbars
Advanced Digitizing Toolbar

Attributes Toolbar

changeDataSource

Data Source Manager Toolbar
Database Toolbar

Digitizing Toolbar

Help Toclbar

Label Toclbar

Lat Len Tools Toolbar
Manage Layers Toolbar

Map Mavigation Toolbar
Plugins Toclbar

Project Toolbar

Raster Toolbar
Shape Digitizing Toolbar
Snapping Toolbar
Vector Toolbar
Web Toolbar
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QGIS Interface — Map canvas

Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

NEBERR TR PR,LAGHDL

b

B®

Browser ® Processing Toolbox

oev®e naOE B A
b = USGS_v1 A | Q search...

v @ XVZTiles (Y Recently used

¥ Bing VirtualEarth

2 CartoDb Dark Matter
™ CartoDb Positron

" Esri Boundaries Places
¥ Esri Gray (dark)

= Esri Gray (light)

¥ Esri National Geographic
" EsriOcean

™ Esri Satellite

" Esri Standard

™ Esri Terrain

& Esri Topo World

2 Esri Transportation
= google

= Google Maps

B GonnlaSatallit
4] D

Layers | prowser |

4

Zoom to Coordinate
Enter lLatitude, Longitude’ | %, | € |

»
»
>
4
»
»
>
4
»
»
»
4
»
»
>
4
»
»
>
4
»
»
>

(@ Cartography
(2 Database

@ Filetools

(@ Graphics

@ Interpolation
Q) Layertools

(2 Network analysis
@ Raster analysis
(@ Raster terrain analysis
(2 Rastertools

@ Vector analysis
(2 Vector creation
(@ Vector general
() Vector geometry
@ Vector overlay
( Vector selection
(2 Vector table

“m GDAL

& GRASS

Lt] Lat Lon tools

# Networks

& saGa
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QGIS Interface — Layers Panel
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(2 *Untitled Project — QGIS — o X
Project Edit View layer Settings Plugins Vector Raster Database Web Mesh Processing Help
O8RPLRAIPrHA BeatlOR QEHIE-=- O -
- 5/ N ‘EI * ‘ﬁ @ & Pb
- —
3 ayer type Is shown
I:% A 4 - ﬂ v |:|° v y yp
Browser ® Processing Toolbox @
Vo loeve L NCIERARN
i, 57 Favprites - | Q Search...
B2 » [[Y spatial Bookmarks » (O Recently used =
2 6] Hotne » @ Cartography
y » [ c\jos) » @ Database
» [] D:A[HDDTB) » @ File tools
" ; : » @ GPS
a » @ Interpolation
@ » @ Layer tools
al, v . rsafmd b @ Mesh
@ » V " cattleDensity » @ Network analysis
V; V! ] countries x » @ Plots
v D continents B » (2 Raster analysis
4 @ Raster creation
4 @ Raster terrain analysis
» (2 Raster tools
» @ Vector analysis
» @ Vector creation
Double click to change properties @ Vector general
g p p » @ Vector geometry
» @ Vector overlay
Click the down arrow to view symbology
Right click for common functions
| Q_ Type to locate (Ctr entries removed. Coordinate| 5.97,-26.18 |% Scale :14561310 ¥ | (@ Magnifier|100% :| Rotation |D.D° :| v Render €% EPSG:4326 Q
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QGIS Interface — Browser Panel
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(2 *Untitled Project — QGIS = m] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
VPP LRPPRPRALBALEOR 4 LM =~ -
M) BoR-BAEA < Eoe =Q qaE «q g %
M -3 320283 T X -
eSSy Rem PRI IR
Browser - . i W Muchinaa G- Processing Toolbox
v° H Y T rProvine b .
Access online data sets wfo (. i $408 5§
WiiE e . X j-“". l; s i ‘I
7 Spatialte (Look for XYZ Tiles) et _Seong " R Search,
» @ postais = . - %m.»* Higos A » (O Recently used =
:...-: 3 p \ i Western 'I-— - \ 2 7 ) : a
9 | Hisapana o) T N R e /> Qg
» ’ MSSQL | .} Province '\' ) ‘ Zambena » Q Database
» @ Oracle e L% f o Ha?are} * éEamt;;(ih » @ File tools
+ » @ WMS/WMTS :‘:’;; :‘,,7—,‘ ¥ A ‘_',. e l\ho’l';:vlﬁl Y ZlmybAabW' e "’! Bel » Q GPS
B Vector Tiles - Ooo’:g':::'apa — bt :8;'“"‘;,',,97 5 1 /3 » @ Interpolation
Q v =un XY7¥iies ‘;mwh Central District ) 14 Q Layer tools
& i%% cartolightNoLabels 1 ’9""’9::"1: G Sotswana . » @ Mesh
@ - L ¢ d S e Crerc IS » @ Network analysis
lardop 5 .
v egion j—n ~ )
vé ' L RH | K%Z??nd nga 4 1 14 Q Plots
Layers e@® y / J = » (@ Raster analysis
farth W sowcw watini
¢ @l ®orAALO HKaras Region M A » (Q Raster creation
v D ' OpenStreetMap south Amca I > ¥ G Raster terrain analysis
KwoZuhs
» >* rsafmd ' et 4 g Raster tools
: A 2.2y 4 Vector analysi
N o 5 ysis
v B cattieDensity ﬁ Favorites | - ' » QV .
v |:| countries . . . Eaxstorn ector creation
b E D:\OneDrive\|DATA\git\epiCourse_jdata_GIS_Ir Cope
V [ ] continents . L » @ Vector general
/5 botswana.shp o
g » @ Vector geometry
o cattleDensity.tif Q
5 grid_hexshp 4 Vector overlay
% ?0 - Sr'] » @ Vector selection
» @ Vector table
» @ Vector tiles
» & GDAL
» & GRASS v

[ Q Type to locate (Ctrl+K)

1 legend entries removed.

Coordinate| 5.67,-15.02 | Scale :18585046 v | @ Magnifier 100% |4 Rotation Render EPSG:4326
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QGIS

(2 *Untitled Project —
Project Edit View

g) Zoom to Layer(s)

Zoom to Selection

Database Web Me

< &%z

Interface — Attribute Table

@ ﬁ-) é@ ;: Show in Qverview I overeign
4 / Show Feature Count ‘q = 11 \:I 1 AA ABW Aruba Netherlands
_ _ Show Labels 2 2 AC ATG Antigua and Bar... Antigua and Bar...
E& Copy Layer 7 {_‘ - 3 3 3 AF AFG Afghanistan Afghanistan
Ry 4 IE‘qb ~ [ & %o e -lo T b
Rename Layer 4 4 4 AG DZA Algeria Algeria
Horger & Update SQL Layer 2
Vo nevmd P yer-- 5 5 5A) AZE Azerbaijan Azerbaijan
- —— L] Duplicate Layer
] /£ Spatialit o A 6 6 6 AL ALB Albania Albania
Remove Layer...
} T
& ' PostGIS 7 7 7 AM ARM Armenia Armenia
% I SAP HA Move to Top
f » , MSSQL 8 8 8 AN AND Andorra Andorra
+
» @ Oracle 9 9 9 AO AGO Angola Angola
= @ wMs _ _
'o - @ Vector Til ¥ 10 10 10 AQ ASM American Samoa United States
6 |~ = xyZTiled  Filter.. 11 11 11 AR ARG Argentina Argentina |
5 cartol)  Change Data Source... 12 12 12 AS AUS Australia Australia ‘
@ =i Open Set Layer Scale Visibili ‘
€ wcs Y - ty-. v 13 13 13 AU AUT Austria Austria |
m Layer CRS » |
Layers ® 14 14 14 AV AIA Anguilla United Kingdom |
« 0 % % & Export ’
15 15 15 AY ATA Antarctica Antarctica ‘
v :l. Ope Styles 4 |
y W * rsaf Add Layer Notes... 16 16 16 BA BHR Bahrain Bahrain
’ :'- catt Properties... 17 17 17 BB BRB Barbados Barbados
coun
— 18 23 23 BH BLZ Belize Belize
V[ ] continents
1Q 124 124 1€ 1LIE lLinrhtanctain lLinrhtanctain b
4 »
| chow All Featyre EEll=

GF-TADs Foot and Mouth Disease Risk Assessment Training Workshcpart 1: Introduction to QG| S b7 Egﬂfrlél_ltﬁg}’e'ﬁ:?ﬁn'grfﬁrm O BMZ®| s

19 - 21 September 2023 Johannesburg, South Africa \@ REFUBLIC OF SOUTH AFRICA ™

5




World Organisation
for Animal Health

QGIS Interface — Processing Toolbox

- >
Processing [lial=ly]
Ctrl+AR+T . . ECL] E = '; m -
e Graphical Modeler... Ctrl+Alt+M
(L) History... Ctrl+Alt+H
= Results Viewer Ctrl+Alt+R Processing Toolbox B

Edit Features In-Place *‘: '-- ®

Q, search...

(L} Recently used
Cartography
Database

File tools
Graphics
Interpolation
Layer tools
Metwork analysis
Raster analysis
Raster terrain analysis
Raster tools
Vector analysis
Vector creation
Vector general
WVector geometry
Vector overlay
Vector selection
() Vectortable

o GDAL

W GRASS

__] Lat Lon tools
<7 Networks

& SAGA

.

3
¥
3
¥
3
¥
3
¥
3
3
3
2
3
3
¥
3
¥
3
¥
3
¥
3
¥
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(@ o rganmeteon >
Basic Operations

* Adding vector layers

* Symbolising layers

* Adding labels

* Creating maps for publication

GF-TADs Foot and Mouth Disease Risk Assessment Training Workshcpart 1: Introduction to QG|S
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Data Types in QGIS

Vector: Point

Vector: Polygon
A | 5

Vector: Line |
LY P N’MJ
GF-TADs Foot and Mouth Disease Risk Assessment Training Worksho@ 5rt 1 - |ntroduction to QGIS S it o BMZ®|c=~
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Raster data

* A raster data type is essentially a grid-based representation of a spatial
area. Each cell in the grid holds a value that represents some attribute like
elevation, temperature, or color.

* Climate modeling
* Elevation mapping
* Land cover analysis

* GeoTIFF, JPEG, PNG

* Good for representing continuous data

* Easier and quicker to process computationally

 Less accurate for representing sharp boundaries or lines
* Large file sizes for high-resolution data

GF-TADs Foot and Mouth Disease Risk Assessment Training Workshop -K@) e e @ BMZ®|sesz.
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Vector Data

o

* Vector data consists of geometries defined by vertices and paths to
describe real-world features. There are three main types: points,
lines, and polygons.

* Shapefiles (.shp), GeoJSON, KML
* Precise representation of features

 Attribute tables for complex metadata
* Can be computationally intensive for complex geometries
* Requires more work to set up attribute tables and feature classes

2 a s e o icult y land ref Federal Ministry
GF-TADs Foot and Mouth Disease Risk Assessment Training Workshop S@} & tiral developinent @ BMZ®| st
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Importing CSV Data

! *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMOQOGIS Processing Help

NEBRRK QeronpPPL el S0
V.AWMB W@ : 4

Vector Raster Database Web M

MMQGIS

Joy

&
:
8 #

FICHTT

ihamibe Cuando
':-h'ﬂé'ﬂ? L IJJ(H.'IJZZ

I | fmd_botswana_spedeslevel

-l e Ry [

Create points layer from

table

This algorithm generates a points layer based on

the values from an input table.

Selected features onl

e

The table must contain a field with the X coordinate
of each point and another one with the ¥
coordinate, as well as optional fields with Z and M
values. A CRS for the output layer has to be

— - ||
\ Kurene I
Region Ni

T S i ¥ field spedified, and the coordinates in the table are
A """r‘" assumed to be expressed in the units used by that
Region | abc [atitude - | CRS. The attributes table of the resulting layer will
. be the input table.
4 U LLd . Dmaheke | "
b B ACW_indiviD_u » R0 fegion Region
= i lines
AWDsnares.csv Namjibia ILre;
Hardap
Region k \ Kagalt m table
D, =
» % Dis1 centroids)
centroids)
Show in Files ttos
IKargs Regio
= |v| [ OpenStreetMap . . paraRieg il
File Propertles... . |[Create temporary layer] ine

L

' ~ v | Open output file after running algorithm n:] #
r bounds
gons
polygons

| Cancel E
| Run as Batch Process. .. Close | Help |
Jns

Western

i'E' Regular points
Cape ~ o '

agriculture, land reform
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Importing CSV Data (alternative)

(2 Untitled Project — QGIS = (] X
Project Edit View |EWEW Settings Plugins Vector Raster Database Web Mesh Processing Help

™ JONISI {8 Data Source Manager Ctrl+L N = P
Create Layer a
A aye V7, Add Vector Layer... Ctrl+Shift+V
Embed Layers and Groups... 'o Add Raster Layer... Ctrl+Shift+R
Iy~ Add from Layer Definition File... EE, Add Mesh Layer...
Browser Copy Style + Add Delimited Text Layer... Ctrl+Shift+T Pracessing Toolbox BE
Vo [BRYHC Paste Style @, Add PostGIS Layers... Ctrl+Shift+D B = LN
" |- 7.{ Favorite Copy Layer £o Add Spatialite Layer... Ctrl+Shift+1 Q, search...
—_—
h DAO! . » (U -
?’ Dfa \bo Paste Layer/Group I Add MSSQL Spatial Layer... , g Fc(e;ently ”::"d
. . —~ Lartography
; B cat | Open Attribute Table = @, Add Oracle Spatial Layer... Ctrl+Shift+O b @ Database
79 gri Filter Attribute Table % Add SAP HANA Spatial Layer... b (@ File tools
— 95 zaf Toggle Editing Add/Edit Virtual Layer... r (2 GPs
% 10 zaf € Add WMS/WMTS L Ctrl+Shift+W » @ Interpolation
@ |» [ spatial Save Layer Edits /W ayer... trl+Shift+ , (; L |
patia . HH ¢ Layer tools
@ ] Home Current Edits 55 Add XYZ Layer... > @ Mesh
@ 4 Save As... @ Add WCS Layer... » (2 Network analysis
P - favels Save As Layer Definition File... (VQ Add WFS Layer.. » @ Plots
CA®® 1 Remove Layer/Group Ctrl+D ) Add ArcGIS REST Server Layer.. ’ g Raster analysis
- b L Raster creation
Duplicate Layer(s) @, Acdector Tle Layer.. » C; Raster terrain analysis
'3 . =3
Set Scale Visibility of Layer(s) 98 Add Point Cloud Layer... » (2 Raster tools
Set CRS of Layer(s) Ctrl+Shift+C b @ Vector analysis
Set Project CRS from Layer b @ Vector creation
) » (@ Vector general
Layer Properties...
] b @ Vector geometry
Filter... Ctrl+F » @ Vector overlay
Labeling b (2 Vector selection
Show in Overview » (@ Vector table
'y G .
©0 Show All in Overview Q Vector tiles
¥ Jm GDAL
Hide All from Overview b & GRASS =
Q Type to locate (Ctrl+K) Ready Coordinate -1.330,0.820 % Scale 1:1710614 ~ @ Magnifier| 100% % Rotation |0.0° +| V| Render € EPSG:4326 .

18:11
2023/09/14
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| () Data Source Manager | Delimited Tex

h Browser File name D:\OneDrive\jDAT A\git\epiCourse_jdata_GIS_Introduction\data\fmd_botswana_outbreaklevel.csv
q Encoding UTF-8

Layer name fmd_botswana_outbreaklevel

- Vector

¥ File Format
Raster

@ CSV (comma separated values)

o= o Mesh

' Regular expression delimiter
P e
QINEIOHE [ Custom delimiters

, , Delimited Text
v Record and Fields Options

& CooPack
ﬂ_ GeoPackage

Number of header lines to discard 0 - Decimal separator is comma
C : GPS v/ | First record has field names Trim fields
; + SpatiaLite v/ | Detect field types v/ Discard empty fields
a PostgreSQL v Geometry Definition
=\ D . ~ 7 field -
MSSQL @, Point coordinates
- Y field latitude v | M field v
[ Well known text (WKT)
FY Orade nordinate
P ) No geometry (attribute only table) . ) - |[4
m i ] e Geometry CRS| EP5G:4326 - WGS 84 :%
v SAP HANA P Layer Settings
_ Sample Data
@. WMS/WMTS 3
region country diseases outbreakRef  eventRef = eventStartDate latitude longitude  species
g WFS/ OGC API - Features 1 |Africa Botswana Foot and mouth disease virus (Inf. with) 10326 1000018554 2011-02-04 -20.58317  22.3368 all
_:@: WCS 2 |Africa Botswana Foot and mouth disease virus (Inf. with) 10548 1000019500 2011-04-29 -21.4586 27.823117  all
. S
3 |Africa Botswana Foot and mouth disease virus (Inf. with) 10548 1000020022 2011-05-22 -21.46037 27.74133 all
+* X\I”Z A Africn D mteisrnmna | Coamt amed smamath Aicanca sieine flof aithd ANEAD ANNNN2027TA N1 17 17 1 CTA04A4 AT OTCOCS =l b
4 »

HEE
==?+ Vector Tile

.'|_ ArcGIS REST Server

Close m Help

Conhladas



(2 *Untitled Project — QGIS
Project Edit View Llayer Settings Plugins Vector Raster Database Web Mesh Processing Help

O LLRPP R/ BatOR AEFIE-=-0° 0~

- abe] 'l. ﬁ . A

=

v o v v el s px
DA E= R AR g v v RE-RILG Y My

Browser B

V: loerme

'o hd ‘3\? Favorites =

* 53 DAOneDrive\DATA\git\epiCourse_jdata_GIS_li o ©

77 botswana.shp ® ©
o cattleDensity tif e
/2 grid_hex.shp @
2 zaf_fmd.shp
70 zaf localmunicipality.shp

» [ Spatial Bookmarks

-

HODIEN R

» [4] Home b @y

] 4 »

e Layers @ ® © %

3T cono =

v @ fmd_botswana_outbreaklevel (% @ %90
00 ©
o
& oo ©O

Q

v\r@ -

Processing Toolbox ®

k2

=

YOE 9%

| Q Search...

4
4
4
4
4
4
»
4
4
14
4
4
»
4
4
4
14
4
4
»
4
4
4

4

® Recently used -
@ Cartography

(@ Database

@ File tools

Q GPS

Q Interpolation

Q Layer tools

@ Mesh

@ Network analysis
Q@ Plots

(2 Raster analysis
@ Raster creation
(@ Raster terrain analysis
(Q Raster tools

@ Vector analysis
@ Vector creation
@ Vector general
@ Vector geometry
@ Vector overlay
(@ Vector selection
@ Vector table

@ Vector tiles

% GDAL _
@ GRASS v

| Q Type to locate (Ctrl+K) Ready Coordinate -1.344,0.454 ' Scale1:3601645 ~ | (@ Magnifier 100% < | Rotation 0.0 ° $ |V Render €EPSG4326 @
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CSV

* Find the fmd_botswana_outbreaklevel.csv data in the data folder and
import and depict it as a point layer

* Find the botswana.shp polygon layer and add it as a polygon
* Try change the symbology to make it see through

* Find the cattleDensity.tif raster layer and add it to your map

* Bonus

* Load the density and hex styles from the GIS folder and style your Botswana
and raster files respectively

reform

GF-TADs Foot and Mouth Disease Risk Assessment Trammqj@rtsg)mmportmg and Manlpulatlng D%ﬁ& o e pm nt @ BMZ®| o
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What is a Choropleth Map?

* A choropleth map is a thematic map where areas are shaded or
patterned in proportion to the value of a variable being represented.
This variable could be anything from population density to number of

°
d I S e a S e C a S e S CARTE FIGURATIVE DE PINSTRUCTION POPULAIRE DE LA FRANCE .
L] R TR T, e e RS g
TR S /;,,N\f,'l\_»:/,d f : e 3
: T e 3
v\ﬁ\\;[j S s I T 3 ik
B ARER I e
* Key components oy D, S
Y ey XN . T el s
i < iR AR il g
! [
7 3% KitTe Fockl

e Geographical Boundaries

[
Colour Scale Early choropleth map

* Legend showing literacy in France /
N—

By Charles Dupin (1784-1873) -
http://math.yorku.ca/SCS/Gallery/images/dupi
n1826-map_200.jpg, Public Domain,
https://commons.wikimedia.org/w/index.php?
curid=29383521

GF-TADs Foot and Mouth Disease Risk Assessment Training Wor[shopt 3- Making a Choropleth Map S e @ BMZ ®| e

i || Department.
19 - 21 September 2023 Johannesburg, South Africa @ Agiultrn, Lart Refor and Ruralavalopmact
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Preparing Data for Choropleth

* Need an underlying polygon to aggregate data to

* We've prepared a hexagon grid to depict this — but commonly used
examples are administrative areas or geopolitical polygons

GF-TADs Foot and Mouth Disease Risk Assessment Traininqj@rfs?mmporting and Manipulating D < Rl il @ BMZ®| s
& R o
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Creating a Choropleth in QGIS

(2 *Untitled Project — QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

Ve 2LRIPHA HLatlOR EBIE-=- -

. - =4 %= 4525 2
3 - v i Hla12 - px R .
H-e~-Q~0 - - ﬁ‘é'ﬁ@é{; B Ty | 00~
Browser ELE] Processing Toolbox @
Vo loeYwe T RCIERCAEN
B 5 Favorites - Q_ Search...
m ~ 9 D:\OneDrive\DATA\git\epiCourse_jdata GIS_Ir » (D Recently used 1
% 79 botswana.shp » (X Cartography
ﬁ: :" cattleDensity.tif » (@ Database
72 grid_hex.shp » @ File tools
o 7 routes.shp » (& GPS
‘0 ™ v [[" Spatial Bookmarks » @ Interpolation
@ v [6] Home r @ Layer tools
@& |» [Jcos) » (@ Mesh
@ e E D:\ (HDDTB) - b (@ Network analysis
_ |& » » @ Plots
B Layers @® » (2 Raster analysis
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Practical - Create a Choropleth Map

* Create your own choropleth map using the Botswana data depicted

* Create your own choropleth map using the zaf localmunicipality
polygona and zaf fmd point data
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