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What is QGIS and where do | get it?

QGIS is an open source GIS (Geographic Information System) software — which means it's FREE for
download and use for all your mapping and GIS needs.

The software is constantly developing and being improved upon. These training materials are based on
the latest stable release that was available at the time: QGIS 3.4. To download the latest version of QGIS
visit the official QGIS website, http://www.qgis.org/

Introduction to GIS
What is a GIS?

A Geographic Information System a software for viewing data with a spatial reference for real-world
viewing, mapping and analysis.

The primary segment of the data seen in a GIS is its spatial component —i.e. where is it on earth?

Each piece of data will also contain non-spatial data known as attribute data. Attribute data is generally
defined as additional information about a spatial feature, for example, a government building. The
actual location of the government building is the spatial data. The attribute data includes the building
name, the number of floors in the building, the government departments that use the building, when it
was built etc.

GIS is now commonly used in many aspects of our day-to-day lives. For example, Google Maps on our
phones to find an address is a type of GIS.
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http://www.qgis.org/

Quick Glossary

Layers

Layers are the mechanism used to display spatial datasets in QGIS. Each layer relates to a specific
dataset and specifies how that dataset is displayed using symbols and text labels. Each map created in
QGIS is assembled by adding a series of layers. The two most commonly used types of layer are vector
(feature) layers and raster layers.

points study locations Layer 1

polylines depth contours Layer 2

polygons

raster sea surface temp .

raster bathymetry

A Vector layer
A representation of the world using points, lines, and polygons. Vector layers are useful for
storing data that has discrete boundaries, such as country borders, land parcels, and streets.
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h Polygon - A closed shape

Polyline (or line) — a line connecting two points

Point — a single geographical location

Figure 1 - Points, Lines & Polygons



A Raster layer

A spatial data layer that is in the form of an image with pixels. The image is made up of equally
sized pixels (or cells) arranged in rows and columns. Each pixel contains an attribute value and
location coordinates. Groups of cells that share the same value represent the same type of
geographic feature. See two examples below:
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Figure 2 - A Raster Grid
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Figure 3 - Aerial image (raster), Port Vila, Vanuatu

Attribute
Information about a spatial feature. For example, attributes about a school may include the name, level
of education, and number of students.

Coordinate system
A coordinate system is a reference system used to represent the locations of geographic features,
imagery, and observations such as GPS locations within a common geographic framework.

Scale
A level of resolution or zoom. The relationship between the size of the map and the corresponding size
of the real world.

Shapefile (*.shp)

A type of vector data storage format for storing the location, shape, and attributes of geographic
features. Each shapefile relates to a specific feature class i.e. the Roads shapefile only contains
information on roads

Symbology
Conventions or rules that define how geographic features are represented by symbols on a map.



Query
In GIS, a request to select features or records from an attributes table based on user-selected criteria,
and to display only those features or records that meet the criteria.



Exercise 1 — Familiarisation with QGIS

QGIS Work Space
e Open QGIS from the desktop shortcut, i.e. click on the icon that says “QGIS desktop” (DO NOT
CLICK ON the icon that says “QGIS Browser”)

When opening QGIS for the first time you will see the screen below:

(Q Untitled Project - QGIS o X

Project Edit Yiew Layer Settings Plugins Vecigr Baster Database Web Progessing Help
AR 3% B 2 pi-Jl ¢ U L R S e i
LL A A s ® 2~ B
Browser )
sSY2O
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v [B) Home
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@ ArcGisMapServer

Layers
EeY i1
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The first step you will do is right click on the blank grey space near the top of the screen. This will open
a dialog box that lets the user add panels and toolbars to the user interface.
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You will click and add two objects here: The Processing Toolbox Panel and the Manage Layers Toolbar.



Your QGIS should now look like this:
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The QGIS work area has seven parts;

e Menu Options

e Map Canvas

e Browser

e Table of Contents
e Tool Box

e Status Bar

Menu Options
@ @ View Settings  Plugins Database Web Processing Help

The Menu Options bar provides access to various QGIS features using a standard hierarchical
menu (drop down menu). Most menu options have a corresponding tool in the and
Tool Box, however the menus are not organised exactly like the toolbars and may contain
additional tools.

DEBROR[EIBLPLLAPLLAAR 6 MK Ble-P 5= @ BY

B e S e e
g

.o = 3
0 /R g e ® e = LW

The provides access to most of the functions found in the menu options bar, plus additional
tools for interacting with the map canvas. Each item has pop-up help available. Hold your
mouse over an item and a short description of the tool’s purpose will be displayed.

Below is the Managing Layers Toolbar that you added at the beginning of this exercise.
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The Managing Layers Toolbar contains frequently used tools relating to GIS layers. The two symbols
circled in red represent the ‘add vector layer’ tool and the ‘add raster layer’ tool, which will be most
commonly used to bring data into the QGIS document.

Parts of the Toolbar can be moved around according to your needs. Additionally, parts of the Toolbar
can be switched on/off. Hold the mouse over a blank spot on the Toolbar and click the right mouse
button to see the context menu, which allows you to turn on/off tools.

If you have accidentally hidden all your Toolbars, you can get them back by choosing Menu Options —
View — Toolbars

Map Canvas
The Map Canvas is the main part of QGIS — this is where the maps are displayed. The map displayed in
the window will depend on the vector and raster layers you have chosen to load (see sections that
follow for more information on how to load layers). The Map Canvas can be panned, shifting the focus
of the display to another part of the map. The map can also be zoomed in and out. Various other
operations can be performed on the map using the Toolbar. The Map Canvas and the
are tightly bound to each other — the maps in Map Canvas reflect changes you make in the

area.

Tip: Zooming the Map with the Mouse Wheel

You can use the mouse wheel to zoom in and out on the map. Place the mouse cursor inside the map
area and roll the wheel forward (away from you) to zoom in and backwards (towards you) to zoom out.
The zoom is centred on the mouse cursor position.

The area lists all the layers in your map project. Click on a check box to turn a layer on
or off. Double click on a layer in the legend to customise its appearance and set other properties (e.g.
appearance of symbols, labels). A layer can be selected and dragged up or down in the

to change the Z-ordering. Z-ordering means that layers listed nearer the top of the

are drawn over layers listed lower down in the

Tool Box

Processing Toolbox (]S
™ e

Recently used
@ Cartography
(@ Database
@ Filetools
(@ Graphics
2 Interpolation =
ES Layeftools
(2 Network analysis

Raster calculator

»
»
»
»
»
»
»
»

Raster layer statistics
Raster layer unique values report
Reclassify by layer
Reclassify by table
Sample raster values
¢ Zonal histogram
¥, Zonal statistics
» () Raster terrain analysis
» @ Raster tools
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The Processing Toolbox which contains geoprocessing tools used for creation and analysis of both
vector and raster data. As mentioned before, some of these tools will also be available in the Menu
Options as well.

Status Bar Coordinate: -1,067,-0,996 Scale | 1:1,562,468 |+ (¥ Render EPSG:4325

The Status Bar shows you the current position of the mouse pointer in map coordinates (expressed as
decimal degrees or meters) as well as the map scale and coordinate system. As the mouse pointer is
moved across the map view, the coordinates will change. As you zoom in and out of the map, the scale
will change.
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Exercise 2 — Adding Data
This exercise will familiarise you with QGIS and allow you to examine the different data types available
and how to add them to the map.

By completing this exercise, you will learn how to perform the following tasks:

e Add data to a QGIS project
e Open and save QGIS projects

WE WILL USE THE FOLLOWING DATA FOR THIS EXERCISE:

° Vector Layer Data
1. C:\QGIS Training Samoa\02 Datasets\Samoa_coastline.shp
2. C:\QGIS Training Samoa\02 Datasets\Samoa_roads_2016_OSM.shp
3. C:\QGIS Training Samoa\02 Datasets\Samoa_village_names.shp

(In the folder you will find more datasets, but for now we will use the above)

° Raster Layer Data
1. C:\QGIS Training Samoa\02 Datasets\Imagery\Samoa_Sentinel2_L2A 01252020.tif

WE WILL BE SAVING THE PROJECT TO:

C:\QGIS Training Samoa\03 Workspace

Call the file/project something relevant like: 2020_Samoa_QGIS_Trainingl

12



file:///C:/QGIS_Training_Samoa/02_Datasets/
file:///C:/QGIS_Training_Samoa/02_Datasets/
file:///C:/QGIS_Training_Samoa/02_Datasets/
file:///C:/BRAD/QGIS_Training_Samoa%20-%20Copy/02_Datasets/Imagery
file:///C:/QGIS_Training_Samoa/03_Workspace

Adding Vector Datasets in QGIS

Vector data is arguably the most common kind of GIS data. It describes geographic data in terms of
points, which may be connected into lines and polygons. Every object in a vector dataset is called a
feature, and is associated with data that describes that feature.

QGIS can support a number of different vector data formats. These include ESRI Shapefiles and Maplnfo
TAB files, all of which can be used in QGIS in their current formats. We will mostly be using ESRI
Shapefiles.

e locate and press the Add Vector Layer button

You will be presented with the dialog box below:

Q
u ’ By —
- < AR % IS0
= ®
'* Recent Projects Procesnng Tookon
® o
project
T-Pemtsng el dot\GISSproect gz
556,335 (165 84 T rone 594,
x
@ GRass
+ S saca
e v
Mew QIS version avadable: st 5/ foeckund s 6310 et your ooy of vrsn 38,1
Coordnate. B scoe 12905091 ~ | @ Moguber 100% 3| Rowston (0.0° 2 Vet BEan @

o (lick the .... button and navigate to:
C:\QGIS Training Samoa\02 Datasets\

e C(Click on All files (*) and filter the displayed files by selecting ESRI Shapefiles from the drop down

menu
¥ Open upported Vector Dataset(s)
(2 Open OGR S d Vi D (s) X
T > This PC > Local Disk (C:) > QGIS_Training_Samoa > 02_Datasets v O Search 02_Da r
Organize New folder g - | o

& This PC ~ Name Date modified Type Size

- 3D Objects GPS_Data 2/17/2020 7:46 PM File folder

B Desktop Imagery 2/17/2020 8:02 PM File folder

= Documents Logos 2/17/2020 7:46 PM File folder

& Downloads || Samoa_coastline.shp 1/14/2020 6:19 PM SHP File 877 KB

D Musi || Samoa_roads_2016_OSM.shp 1/14/2020 6:19 PM SHP File 653 KB

usic
|_] Samoa_village_names.shp 1/14/2020 6:19 PM SHP File 9KB

&= Pictures —

PR |_| Samoa_WDPA_points.shp 2/11/2020 4:03 PM SHP File 6 KB

__:’ Species 3 3/11/2020 4:01 PM HP File 8 K

) |_| Samoa_WDPA_polygons.shp 2/11/2020 4:01 PV SHP File 108 KB

8 videos

& Local Disk (C)

#2 CD Drive (E})

«~ USB Drive (F)

File name: | Samoa_PA_polygons.shp _}ESRI Shapefiles (*.shp *.SHP) v

You will only see the files (*.shp) we want to use
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file:///C:/QGIS_Training_Samoa/02_Datasets/

e Select Samoa_coastline.shp and click Open

(2 Open OGR Supported Vector Dataset(s)

T > This PC > Local Disk (C:) > QGIS_Training_Samoa > 02_Datasets > v O Search 02_Datasets P
Organize ~  New folder = @ @
® This PC A Name Date modified Type Size
_J 3D Objects GPS_Data 2/17/2020 7:46 PM File folder
I Desktop Imagery 2/17/2020 8:02 PM File folder
B Documents Logos 2/17/2020 7:46 PM File folder
$ Gowitosas [ samoa_coastline.shp 1/14/2020 6:19 PM SHP File 877 KB
- [ samoa_roads_2016_0SM.shp 1/14/2020 6:19 PM SHP File 653 KB
usic Xz
| | samoa_village_names.shp 1/14/2020 6:19 PM SHP File 9KB
&) Pict - ¢
" ctares [] samoa_WDPA_pointsshp 2/11/2020 403 PM SHP File 6KB
= Species [ samoa_WDPA_polygonsshp 2/11/2020 4:01 PM SHP File 108 KB
i Videos

<. Local Disk (C)
#2 CD Drive (E)
~~ USBDrive (F) v

File name: |Samoa_PA_polygons.shp VI ESRI Shapefiles (*.shp *.SHP) v

e You should then see the dialog box below
e (lick Add

(Q Data Source Manager | Vector %

=

® File Directory Database Protocol: HTTP(S), cloud, etc.

Encoding UTF-8 v
Source
« Delimited Text
2 Vector Dataset(s) C:\QGIS_Training_Samoa\02_Datasets\Samoa_coastline.shp a

7} GeoPackage

/7 Spatialite
 PostgreSQL
& MssaL
¢ Oracle

082, DB2

l'ﬁ Virtual Layer

&2 wmswmts

£ wes

» WES

& ArcGIS Map Server
&)y AICGIS Feature Server

» GeoNode

Close Help




If you have successfully added a vector layer you should see the layer in the Table of Contents and an
image on the Map Canvas

(@ *Untitled Project - QGIS
IeBERGE

Browser
Vo laerme
7.0 Favorites
» [G) Home
o |y Do
A | O
m » DI

» BRA
- @ GeoPackage
@-

/ Spatialite
@ rostGls
L] )
&~ @ Orace
v DB2
a T @ WMS/WMTS
v € XVZ Tiles
** OpenStreetMap
@ wes
¥ WES
» O ows
@ ArcGisMapServer
Layers

n@QVv.4am 1Y

Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
BAPPRALBBERS &a-H-8

& ®p0
- “‘W

2R

e Repeat the process to add the following vector layer to the map:
C:\QGIS Training Samoa\02 Datasets\Samoa_roads_2016_OSM.shp

Processing Toolbox
b A

Search
* @ Cartography

» @ Database

* Q@ File tools

* Q Graphics

» @ Interpolation

» @ Layer tools

» @ Network analysis

» (@ Raster analysis

» (@ Raster terrain analysis
* @ Raster tools

» @ Vector analysis

» @ Vector creation

» @ Vector general

» @ Vector geometry

» @ Vector overlay

* @ Vector selection

» @ Vector table

» & GDAL
» @ GRASS
» & SAGA
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file:///C:/QGIS_Training_Samoa/02_Datasets/

Zoom to Upolu and the result should look something like this:

(@ *Untitled Project - QGIS — X
Project Edit View layer Settings Plugins Vector Raster Database Web Progessing Help
IoBREBREY VSEPL APPALBRERS - -R-a-5,0E¥Z =-1-
@V, 2. 1y > =aEH ® o
Browser B® Processing Toolbox LT
Vo aerze na0s v
= ¢ Favorites < X search
) » Q@ Cartography
8, » @ Database
VA » Q File tools
%2} * Q@ Graphics
» @ Interpolation
‘: M » @ Layer tools
@~ + @ Network analysis
» (@ Raster analysis
=] ‘ » @ Raster terrain analysis
& * @ Raster tools
Vo » @ Vector analysis
£ e » Q@ Vector creation
- B XVZ Tiles » @ Vector general
" OpenStreetMap » @ Vector geometry
@ wes » @ Vector overlay
© wrs * @ Vector selection
» ) OWS » @ Vector tabl
@ ArcGisMapServer - » &k GDAL S
Layers ET » @ GRASS
CRARY H-RAD » & SAGA
=
v [l samoa_coastline
Q_Type to locate (Ctri+K] Ready Coordinate 729672.5449098 5 Scale 1:304872 ~ ﬂ Magnifier| 100% S _Rotation 0.0 ° 3 _V_Render Qusskz:mzz 9
e And once more, repeat the process to add the following vector layer to the map:
C:\QGIS Training Samoa\02 Datasets\Samoa_village_names.shp
The result should look something like this:
(@ *Untitled Project - QGIS - o X
Project Edit View Llayer Settings Plugins Vector Raster Database Web Progessing Help
DBERGRY OSRL APPRALBRBER @ R-8-5ME#¥I=-T-
LA A A 2 el 5 | : ® - B
Browser [T Processing Toolbox @)
Vo laermoe "0 o
" = X seorh
LT B » @ Cartography
CHNEN » @ Database
A * Q File tools
%) 4 » @ Graphics
'a » » @ Interpolation
- » @ Layer tools
@ |/ spatialite » @ Network analysis
e @ rostGis » @ Raster analysis
P mssaL » (@ Raster terrain analysis
&1~ @ Orace * @ Raster too:
V'd @ os2 » @ Vector :::ysts
> gwm/wws » @ Vector creation
- XYZ Tiles » @ Vector general
** OpenStreetMap » @ Vector geometry
@ wcs » @ Vector overlay
W wrs » @ Vector selection
» COows » @ Vector tabl
@ ArcGisMapServer » R GDAL s
Layers » @ GRASS
CARYL-RAD R
v © Samoa village names
Vv Samoa_roads 2016 OSM
v [l samoa_coastline
2 Type to locate (Ctri+K] Ready Coordinate| 701794,5435869 Scale 1:304872_~ 100% 2 Rotation 0.0° 3V Render USER:100022
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file:///C:/QGIS_Training_Samoa/02_Datasets/

Adding Raster Data in QGIS

Raster data is quite different from vector data. Vector data (point, line and polygons) are features that
are constructed out of mathematical vector points (a line is a connection of two points, a polygon is a
connection of many vector points). Raster data, however, is like an image. Although it may portray
various properties of objects in the real world, these objects don’t exist as separate objects; rather, they
are represented using pixels of various different colour values.

e Locate and press the Add Raster Layer button (under the Add Vector button)
e Navigate to: C:\GIS_Training \02_Datasets\Imagery\
e Select the file Samoa_Sentinel2_L2A_01252020.tif
e (lick Open and then Add to add it to the map
Q
BREREY Qe 2PPA i o 4 M ! %=
a@V.Z @ = 4 ® o B
Browser T Processing Toolbox 3®
N oermte o o \
Favorites -
9 » [8) Home » @ Cartography
ol oy » @ Database
/ » DA » @ File tools
R ’ E\ * @ Graphics
f' » FA Q * @ Interpolation
67| @ GeoPackage (Q Open GDAL Supported Raster Dataset(s) » Q Layer tools
@ - / seatilite » @ Network analysis
“ @ rostGis « 1 This PC > Local Disk (C) > QGIS_Training_Samoa > 02_Datasets > Imagery 3) » @ Raster analysis
L] P mssal ‘ » Q@ Raster terrain analysis
\.:_ - @ Oracle Organize » New folder « [ » @ Raster tools
\/" @ os2 7 » @ Vector analysis
T @ wms/WMTS = This PC » @ Vector creation
v & XYZ Tiles ¥ 30 Objects Apia_Quickbird.tfw X » @ Vector general
** OpenStreetMap = ” A » @ Vector geometry
@ wes B Desitop o¥ Apia ibied T » Q@ Vector overlay
) WES B Documents Apia_Quickbird.tif.aux t K + @ Vector selection
» ows Apia_Quickbird.tif.ovr 1 4 K » @ Vector table
@ ArcGisMapServer - % pomase Apia_Quickbird.tifvatcpg K > @ GDAL
> Masic - » @ GRass
Layers 2® = Samoa_Sentinel2_L2A_01252020.tfw KE 8 s SAGA
I SRS B ! . Fictee Samoa_Sentinel2_L2A 012520201t t
33 Species
v © Samoa village names senuneld_L2A_01252020.tif.ovr 211K
v _ Samoa roads 2016 0SM B videos moa_Sentinel2_L2A 012520201 P
¥ Il samoa_coastine 2 Local Disk(C) samos e "
2 CD Drive (€) £3 5amoa_Sentinel2_L2A 01252020 ifvat
« USBDive®) v Samoa_Sentinel2_L2A 012520204if
File name: | Samoa_Sentinel2_L2A_01252020.tif v
=
* GeoNode
o e
Ready Coordinate 690566,5461875 & Scole 1:304872 ~ ; Maﬂrh« 100% S Rotation 0.0°¢ 2|V Render @ USER:100022 s

As the raster file is quite large it may take a little time for it to be displayed on the Map Canvas
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(@ *Untitled Project - QGIS - [=] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help

B8 1% ORE2p RPPA B @ L
RGV. /& /J = W 5
Browser B Processing Toolbox T
cYmo o e 3
Favorites C
&) Home * Q@ Cartography
&\ » Q@ Database
DA * @ File tools
E\ * @ Graphics
FA » @ Interpolation
@ GeoPackage » @ Layer tools
/7 Spatialite » @ Network analysis
@ rostGls » (@ Raster analysis
P mssal » @ Raster terrain analysis
@ Oracle * @ Raster tools
@ os2 » @ Vector analysis
T @ wmswmTs » @ Vector creation
v & XVZ Tiles » @ Vector general
* OpenStreetMap » @ Vector geometry
@ wes » @ Vector overlay
® wes * @ Vector selection
» O ows =
@ ArcGisMapServer =
Layers T
TARY L ~RAO

V ¥ Samoa Sentinel2 L2A 0125...
v © Samoa_village_names

v  Samoa_roads 2016 OSM

v [l samoa coastline

Coordinate 700762,5434256 Scale 1:304872_~ Magnifier 100% Rotation 0.0° 3V Render & useRr:100022

|4SD02> DOWDS

Yy4oaudapun

2|14 2y4 boup pup
Y4 uo 32115

aUl

®
g
Q
®

Click on the raster file and drag it underneath the Samoa_coastline.shp. You have now placed the raster
image as the last layer in the Map Canvas

(@ *2020_5amoa_QGIS_Training1 - QGIS — a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
BREEY Opp  HPPA sl e M 2~
|eVv.se 1/ = 9 5 B
Browser ¥ Processing Toolbox e®
ieY™®o0 . e A\
Favorites =
» [§) Home * Q@ Cartography
’ A\ » @ Database
» DA * Q File tools
» DIEA » @ Graphics
’ FA * Q@ Interpolation
& GeoPackage » @ Layer tools
/£ Spatialite » @ Network analysis
@ rostGls » @ Raster analysis
P mssal » Q@ Raster terrain analysis
@ Oracle * (@ Raster tools
@ os2 » @ Vector analysis
Var|s @ wwspmrs » @ Vector creation
v & XVZ Tiles » @ Vector general
¥ OpenStreetMap » @ Vector geometry
S wes » Q@ Vector overlay
¥ wrs * @ Vector selection
’ ows » @ Vector table
@ ArcGisMapServer - » & GDAL
o e » @ GRass
caRY  ~BAO KA
v e

Samoa village names
v Samoa roads 2016 OSM
v [l samoa_coastline
v B Samoa Sentinel2 L2A 0125...
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Saving and Opening QGIS Projects
Once we have some vector and raster layers loaded into our map we need to save it!! Saving our project
so that we can come back to it later if we need to.

e locate and press the Save Project button
() *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector

. S Y S| @
B R e 0 [ @ L

e Navigate to C:\QGIS Training Samoa\03 Workspace
° Save the project as 2020_Samoa_QGIS_Training1

Q
OH 8 OREL S APPRBRER &0 -K-a-sWEME=-¢m-
LA AV / =4 H ® 2 H
Browees T Processing Toolbox
Vo [aerme u e
w Favorites =1
9 |* [&)Home @ Choose a QGIS project file * Q Cartography
o ’ a\ » @ Database
A | Do « T This PC > Local Disk (C:) > QGIS_Training_Samoa > 03_Workspace 3} » » Q@ File tools
R |’ E\ * @ Graphics
S FA Organize ¥ New folder = o » @ Interpolation
R - @ Geopackage = » @ Layer tools
@~ /7 Spatialite % This PC » @ Network analysis
< 2 1 ly
P @ rostGls 3 30 Objects » (@ Raster analysis
J P mssaL » (2 Raster terrain analysis
¥~ @ orace B Desiaop + @ Raster tools
v @ os2 4 Documents » @ Vector analysis
T @ wmspwMTs » @ Vector creation
- il
- B XVZ Tiles ¥ Downlosde » Q@ Vector general
** OpenStreetN d Music » @ Vector geometry
@ wes & Pictures » @ Vector overlay
© wrs » @ Vector selection
» © ows 1 videos » @ Vector table
@ ArcGisMapServe| & Local Disk (C) » & GDAL
Layers 4 €D Drive (E) b R GRASS
2 » & SAGA
“RNY ¥ &
v 3 Samoa Sent| 312020 5amoa_QGIS Training
v © Samoa villag Save as type:
v Samoa_road;
v [l samoa coast
A Hide Folders Cancel
Ready Coordinate 687339,5473426 B Scale 1:304872 v g Magnifier 100% 2 Rotation 0.0 sV MM_

e (Close QGIS and then open it again

e Locate and press the Open Project button

e Navigate to C:\QGIS Training Samoa\03 Workspace
e Select 2020_Samoa_QGIS_Training1.qgs file

o (lick Open

Make sure that your project loads successfully, we will use it for the next exercise.
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Exercise 3 — Changing the Display of Layers

The following exercise will teach you how to label and modify the display of the layers in the map.

By completing this exercise, you will learn how to perform the following tasks:

Adding labels

Apply simple symbology to vector layers
Symbolise data by attributes

Apply transparency to map layers

USE THE FOLLOWING PROJECT/LAYERS FOR THIS EXERCISE:

Project
C:\QGIS Training Samoa\03 Workspace\2020_Samoa_QGIS_Trainingl

Layers

We will use coastline boundary, roads, and location points (from previous Exercise 2) PLUS
some protected areas layers:

C:\QGIS Training Samoa\02 Datasets\Samoa_WDPA_Polygons.shp

C:\QGIS Training Samoa\02 Datasets\Samoa_WDPA_Points.shp
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Labelling Features

In addition to changing the style, another way of displaying more information on your map is to use

labelling. You can label the individual features in a layer using any of the attributes relating to that layer.

In this section we are going to label the following layer: Samoa_coastlines

e Right click the Samoa_coastlines vector layer select Properties

ravontes —
» L% Project Home
» 0] Home

» Zoom to Layer

» A
» DA
» EA O show in Overview
’ FA Show Feature Count
-~

& GeoPackage Copy Layer

£ Spatialite R

Q PostGIS ename Layer

P> mssaL L] Duplicate Layer

@ Oracle 4 Remove Layer.

& 082

—~ Move to Jo
» ® wmswmrg  vovetodop
v & XYZ Tiles Qpen Attribute Table

& OpenSty ' Toggle Editing

& wcs g

5 . Filter

V) WFS
’ OWS Set Layer Scale Visibility..,
Layers Set CRS »
¢ A Y &+« Export >

v ¥ Samoa Sentinel2 L2A 0125...

e QOpen the Properties for the layer and go to the Labels tab

e Select the Label tab, in the top option select Single Labels and Label this layer box as below:
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- — —_— — e o [l e

() Layer Properties - Samoa_coast | Labels >

# Single labeis v ¢
Sy S s Set this to the attribute you
v Text Sample

want to label (Name)
s ® Select Text
e Colour to be Black

Lorem Ipsum

Lorem paam

ot ¥ Font €L
= Buffer
yrm @ Background  snle <L
« Shadow 1
3+ Placement <
/ Rendering g0 <
n Auxilrary -
Storage | =%
8 actions ke e
- Mol O 100.0 % 1 S
- Type case  No change - G
Spacing letter | 0.0000 s €L
B etadata word | 0.0000 s €L
W Oependencies Slend mode Normal v | €L
Apply label text substitutes
. »
Style w oK Cancal Aoy Help

And lets give it a buffer to make the labels stand out from the data
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Q Layer Properties - Samoa_coastline | Labels

e Select Buffer

il Single labels

/i Information Label with abc NAMI
‘{; Source

¥ Symbology

,* Select ‘Draw text buffer’

-
-
. Diagrams # 1353528 v |y -
g 3D View =
. Source Fields m
- Attributes Form - Size 1.0000 K =5
.J SIsaow Millimeter v &
Joins *,¢ Placement
/' Rendering Color K =
ﬂ Awdliary
Storage Color buffer's fill
BB Actions Opacty 100.0 % K =k
O Display Pen join style | §) Round - €
" Rendering Blend mode  Normal >+ €L
Variables Draw effects
‘. Metadata
& Dependencies
.
Legend
2 QGis Server
“ Digitizing
‘. »
Style ~ oK Cancel Apply Help

e (lick OK

The Islands should now be labelled as below:

Q@ *2020_5amoa_QGIS_Training1 - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
DEERR )% B 2
RQV. 28 2/ B/~

Browser
seYto
Favorites
[ Project Home
&) Home
(<
DA
E\
FA
@ GeoPackage
/£ Spatialite
R rostals
P mssal
@ Oracle
@ os2
@ WMS/WMTS
@ XVZ Tiles
¥ OpenStreetMap
@ wes
¥ wes
» ) ows =

5 o
3 8 HEPE

Layers

ALY RO
v © Samoa village_names
v Samoa_roads 2016 OSM

** Samoa_Sentinel2_L2A 0125.

P ot K Toqgles the editing state of the current leyer

Coordinate 767219,5466722 | Scale| 1:340030 ~

= Magnifier| 100%

Processing Toolbox

%A

@ Cartography

Q@ Database

Q@ File tools

Q@ Graphics

Q@ Interpolation
Q Layer tools

@ Network analysis
@ Raster analysis
Q Raster terrain analysis
Q@ Raster tools

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

& GDAL

@ GRASS

& saGA

| Rotation (0.0°

Note: To turn the labels off you simply uncheck the Display labels box in the layer properties.

3|V Render



Save the project
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Simple Symbology (Polygon)

When you add a layer to the map it will be loaded in a default symbology (i.e. colour, line thickness,

etc.). Modifying the default symbology of a layer is a simple task. You can change the symbology inside
of QGIS to make the map look the way you want. The changes that you make to symbology are relevant

to the current map only (i.e. if you add the layer into a different map it will open with the default

symbology again).

e Right click the Samoa_coastline vector layer select Properties

ravonies -

» L% Project Home
* 1) Home L Zoom to Layer
» C \
» DA
» EA O show in Overview
’ F\ Show Feature Count
~
& GeoPackage Copy Layer
£ Spatialite R
v PostGIS ename Layer
P mssat L] Duplicate Layer
@ Oracle 4 Remove Layer.
Ana
o D82 x
b @ wmswmrg  MovetoTop
v & XYZ Tiles Qpen Attribute Table
& OpenStr /' Toggle Editing
& wcs -
O wee Eilter
V) WFS
4 OwWs Set Layer Scale Visibility..
Layers Set CRS »
« B %Y & v Expont N
v ® Samoa\ Styles
v Samoa_ Properties.

SamMon_coasiiie
v ' Samoa Sentinel2 L2A 0125...
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e Select Symbology

e Select Simple Symbol from the pulldown menu at the top of the dialog box

e Select Simple Fill
e Select Transparent Fill under the Fill Option
o C(lick OK

' Q Layer Properties « vu_sland | Symbolegy
1

.
' nformation

Dy
& Source

1 Labels

. Diagrarms

\0' 30 View

. Source Felds

loins

Stroke wdth  0,260000
n Aucdiary Storage

@& Actions

Dusplay

Stroke style = Sold Une
Jonstyie  §) Bevel
x  0,000000

Offset
Rendenng y  0.000000

Vanables
Metadata
Dependencies

Legend

M QGI5 Server

H ENEEENEN
N ENTEEEE

H TH EEE N

Copy color
Paste color
Pick color
Choose color...

The output should look something like this:

Aoply
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(@ *2020_Samoa_QGIS_Training1 - QGIS - [=] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
BRERY (% A0 BPF aBER e N-a-LMEHI =00
L L A / =QEHAE%%% R 2 B
Browser x Processing Toolbox
Vo GeY2e o a
2 Favorites
9 | [MProject Home » @ Cartography
i » 8] Home » @ Database
4 > Da » Q File toois
B | 2 *» Q Graphics
> (> DEA » @ Interpolation
- on » Q@ Layertools
@~ @ Georackage » @ Network analysis
£ Spatialite » @ Raster analysis
R @ rostGls » Q Raster terrain analysis
Vi~ P wmssal » Q@ Raster tools
v @ Oracle » @ Vector analysis
& os2 » @ Vector creation
» @B WMS/WMTS * @ Vector general
v @ XYZ Tiles » @ Vector geometry
** OpenStreetMap » @ Vector overlay
@ wcs » @ Vector selection
¥ wrs » @ Vector table
» O ows - » & GDAL
» @ GRASS
Layers ® =
2 » & SAGA
teY e e Y S
v © Samoa village_names
v Samoa roads 2016 OSM
Vv || samoa coastline
v ¥ Samoa Sentinel2 L2A 0125...
Coordinate 687623,5446587 Scale 1:310303_~ Magnifier 100% $_Rotation 0.0° SV Render & User:100022

OK looking good! Let’s add the WDPA Protected Area layers and style that up by Category:

e Drag in the Samoa_WDPA_Polygons.shp and Samoa_WDPA_Points.shp into your workspace
e Right click the Samoa_WDPA_Polygons vector layer and select Zoom to Layer

e Right click the Samoa_WDPA_Polygons vector layer select Properties

e Select Symbology

e Select Categorized

e Select Column to Categorize by, in this case ‘DESIG’

e Under Symbol, click Change then then make the Opacity to 50% and click OK

e Under Color Ramp, select Spectral

e Select Classify

e (Click OK
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(-i Information

')\Q‘ Source

€3 Labels Symbol ¥ Value T

! @ Symbol Selector %
v i National Park Natid @R Symbol Selector
Diagrams Ramsar Site, Wetland of International Importance Rams e
ﬁ e ‘ D Simple fill

\
", . Source Fields
v

Attributes
Form

n Auxiliary &
torage

,@ Actions eter
. OpoCity S—
- Display —
. & Rendering
Variables
" Metadata prperes =T

N Dependences

Legend Delete All

L) S Server
-

Save Symbol | Advanced ~

The output should look comething like this:

@ *2020_5amoa_QGIS_Training1 - QGIS - o x
Project Edit View layer Settings Plugins Vector Raster Database Web Progessing Help

= & -, S & o

BRERY O 8 e r8 3~ 9~ 2d 0 o s 9

R@V. 28 1y

» @ wMs/WMTS

Vector general
~ @ X¥Z Tiles

Vector geometry
** OpenStreetMap

Browser DR Processing Toolbox B
Vo ldermoe et N
Favorites = -
» [ Project Home » @ Cartography
» [4) Home » @ Database
» » @ File tools
4 DA » Q@ Graphics
» E\ » @ Interpolation
’ FA » Q@ Layer tools
@ GeoPackage » @ Network analysis
/£ Spatiaite » @ Raster analysis
@ rostGis » @ Raster terrain analysis
P mssal » @ Raster tools
@ Oracle » @ Vector analysis
@ os2 » Q Vector creation
' Q@
' Q@
* Q Vector overlay
@ wes » @ Vector selection
¥ Wrs » @ Vector table
» ows = » & GDAL
Layers ar » @ GRASS
uyei_ L GRS . o » & SAGA
v ® Samoa village_names
v Samoa_roads 2016 OSM X
v [l National Park
V! || Ramsar Site, Wetland of In.
v il
v ® Samoa WDPA points
v || samoa_coastline
v " Samoa Sentinel2 L2A 0125...
t Toggles the editing state of the current layer Coordinate 724245,5454006 R Scale|1:86934 v |k Magnifier| 100% 3 Rotation |0.0° 3|V Render @ userio0022 @
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Point Symbology
e Right click the Samoa_WDPA_Points vector layer and select Zoom to Layer
e Right click the Samoa_WDPA_Points vector layer select Properties
e (Click on “Simple Marker” to change the point symbol (the Marker)

(2 Layer Properties - Samoa WDPA_points | Symbology X

'ri Information Marker
3§ Source @ Simple marker
L 4
€3 Labels
Diagrams
3D View -
Source Fields Unit Ailkneter '
Attributes N
Form Color :
Joins Size 4.40000 —
n l_\-.‘xx!xar/ Rotation  0.00 @ . ‘:-
Storage
(.(a Actions All Symbols =11
. Display
&  Rendering . . ® 2
Variables
!‘ petacata damand e diamond green diamond red dot black

MW pepencences = Save Symbol | Advanced ¥

You see that there are a variety of style options to choose from. We want to change our marker from
circle to a red diamond (or whatever you want), change the colour and the size

Legend

I8 QaGIS Server

e C(Click Apply to save the changes and apply them to the layer

e Then click OK to return to the map.

e The map looks a little messy so we want to make the Samoa_village_names not visible on the
map in order to make the protected areas stand out more. We can simply uncheck the layer
Samoa_village_names in the Table of Contents

Layers B®
iy 7 &~ % A L

S\ moa village names

amoa_roads_2016_OSM

) Samoa_WDPA polygons

v [1 National Park

v Ramsar Site, Wetland of In...

v [

V| @ Samoa_ WDPA _points

v D Samoa_coastline

V| = Samoa_Sentinel2_L2A 0125...




The results should look something like this:
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Line Symbology
Changing the symbology of a line is similar to changing a point.

e Right click Samoa_roads_2016_OSM and select Properties
e Select the Symbology tab
e (Click on “Simple line”, change the colour to orange and the stroke width to 1 mm

(.} Layer Properties - Samoa_roads_2016_0SM | Symbology X

E Single symbol -

Diagrams

3D View +

Source Fields Unit | Millimeter >

Attributes —

Form olor | 1% B~ 2D

Joins .

Sl E
Auxiliary
Storage

, Actions

o/

Vanables

P ttrail S
' Metadata cat trai dash black dash blue dash gray 1

-

‘ Dependencies s Save Symbol  Advanced *

'f Legend
b Layer Rendering

W] QGIS Server
- Style ~ ox Cancel Apply Help

S

e (Click Apply to save the changes and apply them to the layer
e Then click OK to return to the map. The results should look something like this
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Locate and press the Save Project As button
() *Untitled Project - QGIS
Project Edit View Layer Settings Plugins

e Navigate to C:iQGIS Training Samoa\03 Workspace
e Save the project as 2020_Samoa_QGIS_Training2

i > )
3 :: @ o 2 .,r"t'

Vector
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Exercise 4 — Creating Maps

The following exercise will teach you how to create an output map that can be inserted into reports,
posted on web pages, or used for meetings and consultation.

By completing this exercise, you will learn how to perform the following tasks:

Prepare a map that you can publish for reports, the web and/or meetings

USE THE FOLLOWING LAYERS FOR THIS EXERCISE:

Vector layers
Polygon layer — Samoa_WDPA_Polygons.shp
Point layer — Samoa_WDPA_Points.shp

Raster layers
Samoa_Sentinel2_L2A_01252020.tif

Prepare Your Map
Before you create a map for printing (hardcopy or PDF) you will need to prepare the map layers so they
look the way you want them to.

Using the skills you have picked up already, add in datasets and set up the symbology and

labelling for your layers as per the following:

o Add in the Samoa satellite imagery raster layer
o Addin the layers Samoa_WDPA_Polygons.shp and:
1. Categorize the symbology to colour the polygons in a variety of colours by

designation (“DESIG”)

2. make the areas 50% transparent and
3. label polygons with NAME, set the opacity to 60% to make it transparent, set

the text size to 8

4. under Formatting tab there is a Wrap on Character option, this will let you

decide how to shorten the labels so they don’t overrun and look messy, we will

simply add a space here to make the labels more concise
5. add a buffer around the label and set the opacity to 60%
o Add Samoa_WDPA_Points.shp and label points with NAME and add white buffer, set
both to 50% transparent, and set the Wrap on Character option to have a space

Zoom into Uplou
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Your screen should look similar to the image on the following page.
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Print Composer
The Print Composer is the tool that we use to create an output map. The map can then be used in a
document, printed or emailed.

e From the toolbar select New Print Composer

(2 QGIS_Document - QGIS
Project Edit View Layer Settings Plugins

HDJ; X M@ s

e Name your new print layout “WDPA_Example_Map”

() Create print layout Title X

Enter a unigue print layout title
(a title will be automatically generated if left empty)

WDPA_Example_Map|

OK Cancel

e (lick OK
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A new window will open. This is the Print Composer window (see next page) where we will put all of our
map elements together. There are several components to the Composer window, many are similar to
the QGIS work space. The main parts of the Print Composer window that we will be using are the:

= Composer Items Toolbars
=  The Print Canvas, and
= The Items Window

| Q "WDPA_Example Map _ o X
Layout Edt  View Rems Add item Atlas  Settings
L s2m B8 o ah - &9 I
VAN 0 R [ Ea PP et PV e ST i e Pro VT 20 1 B0 B P PO P B0 B2 [ mems [Findorastory
—————
¢ Rems L]
* @ Dem
55

20|

Items Window

4
l:;I Layout | TtemPropertes  Gudes

tem Properties 28

Print Canvas

Composer Items Toolbars

&

Composer Items Toolbars

There are many different tools in the Composer Items Toolbars. The more commonly used tools are
described below:

=1 Save Project

I% Export as PDF
®

e

Revert to the last change (or undo last action)
Restore last change (redo last change)

IE Add new map from QGIS map canvas to print canvas
@: Add image to Print Canvas

Add label to Print Canvas

o

222 Add new legend to Print Canvas
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£2 Add new scale bar to Print Canvas

/ Add arrow to Print Canvas
Print Canvas

The Print Canvas is similar to the Map Canvas. This is where all the elements of a map are put together,
ready for publishing.

The is where you edit all aspects of the Print Canvas and the items you have added to
the Print Canvas.

Before you begin to put anything on the map, the first thing that you need to set is the size of paper the
map will be published on. Right click on the Print Canvas and then select Properties.

| Items Undo Hstory

Items 2=

. e Inthe click on
the Item Properties tab
"t::‘;w ‘:“"E""“’” - e Set the paper size to be A4
. _

Page Size /
I Ad = I

Size

e Set the orientation to

Orientaton nds v
| &L
e j‘\\ Landscape

Wigsh 297,000 vl €

Height 210,000 SR =8

Exchude page from exports 45,

Background v

Next we will start to add all the different elements to the page that we need to create a map.
Everything required for putting a map together can be found in the Composer Items Toolbars on the
left of screen and under the menu options.

Add Map
We will now add the map to the page, keeping in mind not to put anything too close to the edges
(printers have margins), and to leave yourself enough room to add all the other elements.

36


http://docs.qgis.org/2.0/en/_images/mActionScaleBar.png
http://docs.qgis.org/2.0/en/_images/mActionAddArrow.png

e Select Add Map tool " K3 from the toolbar on the left
e (Click near the top left corner of the page and drag a box to the bottom right to insert the map

r_l |:|u |1uu |1:|u |a.|u |c:|u | |JUU
LT T T T T T T T T O T T T T T T T T T T T T T T T T T T TR

|
—

50

Once you have created a box and
released the mouse button, the map
will appear inside the designated area

100

150

200

We will now look at how the map is positioned. Does it show the area we would like it to? Is there
enough space around the map to add a title, legend and scale bar?

To adjust the placement of the map on the page and the extent of the map we can use the following
map composer tools:

NS
The select/move item tool ' allows you to select and reposition any element on the Print Canvas,
for example the box that the map is in or the legend.

<
PSS T . e
The move item content tool allows you to reposition the map within its box.

Add Title

All maps should have a title. The purpose of the title is to tell the viewer what they are looking at.

o Select Add Label & from the Composer Items Toolbars
e left click on some of the white space at the top of the page and drag the cursor to create a text
box

P |50 |1oo |150 |200 |zso }
e P B T R o] B e i P M i B g L] P i) B s ion e | S R | R e s VAl s ol e
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This will add a small text box to the map (with the word Lorem ipsum inside) that you can now update

using the Item Properties dialog in the Items Window.

1tems Undo Hstory
tems.
- 1 item
v T Lorem ipsum F
v Map 1

Layout Inems ProgerSes Gudes
Rem Properties

Labed

W Mam Properties

item

Lorem psum

Render aa HTML

Irmert an Expresson

This allows us to edit this particular

Click on the label in the Items
Window

Change the map label to
“SAMOA WDPA UPOLU”

Click the Font button to open
the Font edit window

e Change Font to size 26

w Appearance

Fort -
rotcoer O |-
Horizontal margey 000 men —
Ver Sl margn 0.00 rren =

Honzontal algrerent

Left Center Right © Jusafy
Ver Sl abgrvnent
e PP, Sasaan

e Place Title text at the top and centre of the Print Canvas (use the red/blue guide lines to assist)
e Under Items properties — Appearance — Horizontal alignment, check the circle for “Centre”

Q *WDPA_Example_Map

Layout Edit View ltems Addltem Atias Settings

B ip e ® [ R
oy e

ATPOP F et FEUT POV VOl stV IPER] v O T

' SAMOA WDPA UPOLU
W Map 1

Lajout | Rem Propertes | Guides
Item Properties

¥ Main Properties

SAMOA WDPA UPOLU

Render as HTML

Insert an Expression...
v Appearance

Font
Font color S -

Hortzontal margin | 0.00 mm 2

FE Vertical margin | 0.00 mm

Hortzontal akgnment

Left ® Center | | Right | Justy
Vertical alignment

1item selected %:327.075mm  v: 569 mm  pae: 1 72.7% vl
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Add Legend

We will now add a legend to our map. A legend provides valuable information to help people interpret

what a map is showing.

o Select the Add Legend tool G from the Composer Items Toolbars

e Left click on the Print Canvas to add the legend

This will add the legend to your map with default settings, which will include adding an item for each
layer in the QGIS . We don’t need all of the layers displayed in the legend so we

will remove some of them.

e Use the Select/move item tool

Rems Undo History

Items ®

to position the legend on the right side of the page

=== o (lick on “Legend” in the

- Bt Item
§ <Legend> <+
T SAMOA WDPA UPOLU
B Map 1

<< <

___ e Underthe Item

Layout  Rtem Properties «—7

Item Properties 7%

Legend
¥ Main Properties
Itle <
Title alignment | Left »
Map Map 1 -
\Wrap text on

Vv Resize to fit contents

v Legend Items

Auto update

@ Samoa WDPA points
e Samoa_WDPA polygons

Update AN

National Park
Ramsar Site, Wetland of Internatio
" Samoa_Sentinel2_L2A_01252020.tif

VA |® = Y

Only show Rems Inside current atlas feature

» Fonts

" (fany)

&4

Wrap text on

V' Resize to fit contents

w Legend Items
Auto update
@ Samoa Protected Areas
P Samoa WOPA.
National Par
Ramsar Site, V' Hidden

Reset to Defaults

Group

Subgroup

viad§ 4518 4105

Only show Rems Iinside current atlas feature

properties tab, scroll
down to Legend items
e C(lick on unwanted layers

e Then click on the red “-“
button

This will remove the unwanted
layers from the legend

This will change the legend so
only the layers that we think are
useful are displayed

We can also click on the layer
names and rename the layers.

We can use the Wrap text on
option here and use specific
symbols to wrap the words after
we rename them. For example:
changing the name of Ramsar
Site, Wetland of International
Significance to Ramsar Site,
Wetland of*International
Significance and setting the
Wrap text on option to * will
make the name more compact

And finally, we can right click on
the layer name and check the
Hidden option to hide it from
the Legend
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Using what you have learned, try producing a legend like the one below:

P‘ T
@ Ssamoa Protected Areas
National Park

| Ramsar Site, Wetiand of
International Importance

Add Scale bar

Another important item to have on your map is a scale bar. The scale bar helps viewers visually
understand the size of the area covered by the map.

e Select Add Scale bar tool n:n:lif-lfrom the Composer Items Toolbars
e Left click on the Print Canvas to add the scale bar

Now that the scale bar has been added to the map we will edit it further using the Items Window.

Items Undo History

Items 2%
» o Item =
v == <Scalebar>

v 8~ <lLegend>

v T! SAMOA WNPA LIPOI LI e

Layout Item Properties Guides

Item Properties 2 X
Scalebar
v Main Properties -
Map Map 1 .

Style ' Single Box v

v Units
| — . " o Setthe Units to kilometers
Label unit multiplier | 1.000000 = e Make sure the Label says km
el A (to indicate that the scale is in
Y Jeoments metres)
SHERSES ik Y | e You can change the Segments

right 4

to adjust scale bar

O O

® Fixed width 5.000000 units
e And you can change the color

of the fonts and how the scale
bar looks under the Fonts and
Colors option

Fit segment width

Height

» Display
w Fonts and Colors

Fill color v €

Secondary fill color - &

Add Image (Logos, North Arrow)

You can also add an image to the map, for example, a North arrow, company logo or a photo that
accompanies the map. The image must be in a standard image format e.g. a JPEG file.

-t
e Select the Add Image tool from the Composer Items Toolbars
e Left click in a white space on the Print Canvas and drag the cursor to create a box
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http://docs.qgis.org/2.0/en/_images/mActionScaleBar.png

You will now have an empty box displayed on the Print Canvas. Next, we need to import an image into
this box using the Items Window.

ltems B
- £ tem

v = <Picture>
v == <Scalebar>
v i~ <lenend> v
Layout Item Properties Guides
item Properties 22X
Picture
v Main Properties
image source

C:/QGIS_Training_Samoa/02_Datasets/Logos/8IOPAMA_Logo.Jpg

Resize mode

Zoom Click on the browse button
Placement and navigate to

Top left v C:\QGIS_Training_Samoa)

02 Datasets\Logos\
» Search Directories

v SVG Parameters

Fil color . €L
Stroke color <
Stroke width | 0,20 mn L =8

v Image Rotation b o (Click on the BIOPAMA

Logo Image

0.00°

e C(lick Open

(@ Select SVG or Image File

1 > This PC > Local Disk (C) > QGIS_Training_Samoa > 02_Datasets >

Organize * New folder

N

% This PC

B 3D Objects

[ Desktop

i Documents .
$ Downloads BIOPAMA Logo
J Music

&= Pictures

2 Species

B videos
<. Local Disk (C)

2 €D Drive (&)

o~ USBDrive (F)

File name: All Files

The Project logo should appear on the print canvas. Position the logo in the bottom left hand corner
under the map in the white space.

Repeat this process by adding a north arrow to the upper left hand corner of the map. North Arrows
can be found in the directory: C:\Program Files\QGIS 3.4\apps\qgis-Itr\svg\arrows\
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Finalising and Exporting the Map
You now have all the elements that are required for the final output map. You should inspect the map
and the elements to see if they need rearranging and to check the map looks good.

e Resize and move the various map elements on the page to reduce the amount of white space
that is present (you may need to adjust font sizes etc. for the title and the legend)

When the map looks good and displays all the information you need in the best possible way, it is now
time to export it.

e Select the Export as PDF tool %from the Composer Items Toolbars
This will open a Save dialog box.

e Save the PDF as ‘Samoa WDPA map’ to the file location C:\QGIS Training Samoa\04 Outputs

e Open your PDF once it has finished exporting and take a look at it

SAMOA WDPA UPOLU

@ Samoa Protected Areas
National Park

[ Ramsar Site, Wetland of
International Importance

| ; f A
BI9P /\Go Bl & m @serep

Congratulations on creating and publishing a map using QGIS!
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Exercise 5 — Navigating in QGIS
The following exercise will examine how to use the Table of Contents and to navigate around the map in
QGIS.

By completing this exercise, you will learn how to perform the following tasks:

e Utilise the pan and zoom tools
e Access the

Using Table of Contents

You may have found when you added all of your layers to the map you were unable to see some of the
information (particularly if a raster image ended up on top of some vector data). The order in which the
layers are listed in the is the order in which the map will draw them (i.e. the top
map layer will be at the top of the ).

We will rearrange some of the layers to change the display of data. A general rule to follow is place all
point vector layers at the top, followed by line vector layers, polygon vector layers, and with raster
layers at the bottom. By ordering your in this way, you will ensure that the
maximum amount of information is displayed on the map.

e Change the order of the layers in the by left clicking (don’t release the
click) and dragging a layer to a new position

e Order the layers so that point layers are at the top (i.e. Samoa_WDPA_points), followed by line
layers (i.e. Samoa_Roads_2016_0OSM), then the polygon layer (i.e. Samoa_coastline) and at the
bottom the raster layer (i.e. Apia_Quickbird.tif)

Layers @®
e Drag the raster layer below all ¢ @ ® 7 % L
of the other layers v = Apia Quickbird.tif

v [] Samoa_coastline
v — Samoa_roads_2016_OSM
v O Samoa_WDPA _points

Layers @®
« @ ® 7 F 25 !

v O Samoa WDPA points
e Turn off the Apia_Quickbird.tif raster v — Samoa_roads_2016_OSM

layer by clicking the X next to the layer v D Samoa_coastline

name ——p \/ " Apia_Quickbird.tif
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Navigating the Map

Now that you have a project set up with some layers it’s time to move around the map and take a look.
You will find all of the navigation tools together on a . There are Pan tools (these will move the
map around without changing the scale) and Zoom tools (these will change the scale and position of the
map).

.

L A S g4 WO (D |
JQ;T'] U q:"{!,_"'{> 4:}-'; ..-f"; .I' 4}_@ ? 5 & ?D " ]
Select (click on) these frequently used navigation tools to explore the map:

=
ol TOUCH PAN and ZOOM - allows you to use your laptop touch pad to pan (i.e. move around the

map) and to zoom in/out

I
Y PAN — click on the map and hold the click, to drag (move) the map around (note, the scale of the
map does not change)

A
A

PAN TO SELECTION — allows you to pan the map to the location of any selected features

(=
o

F

w7

ZOOM IN —click the map or drag a box to zoom in on a location

)
(=)

>~ ZOOM OUT - click the map or drag a box to zoom out from a location

ZOOM TO NATIVE PIXEL RESOLUTION — zooms to best scale for viewing the raster layers in the map

L5
#* 7ZOOM FULL — zoom:s to the full extent of all layers in the map

e

7~ ZOOM TO SELECTION — zooms to extent of any selected features in the map

ZOOM TO LAYER - zooms to full extent of the selected layer in the

78 700M LAST - goes back to the previous view, before your last navigation action (i.e. ‘undo’)

ZOOM NEXT — opposite of Zoom Last, moves forward (i.e. ‘redo’)

[ |

" REFRESH —if the map fails to draw, this will refresh the view

A regularly used navigation tool is the Zoom to Layer tool. This allows you to zoom to the extent of a
Layer.

L5
e First use the Zoom Full tool ™ till you can see all of Samoa

e Right click on the Apia_Quickbird.tif layer and select Zoom to Layer ©
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This will zoom you in on Apia harbour and show all the points associated with the Points of Interest

layer.

You can also zoom to a layer by selecting the layer in the

the layer. This will present you with a list of options at the top of the list is “Zoom to Layer”.

Now we will look for features that we recognise in Apia.

Turn on raster layer Apia_Quickbird.tif

Turn off Samoa_coastline layer

Use the Pan tool to find the MINRE building where this training is being held

Note that the imagery is not current as the newer TATTE building is not constructed in the
imagery. This is a good example of the raster data not containing appropriate information to
indicate the year of capture. We only know the area (Apia) and source of the data (Quickbird
satellite).

Save the project as C:\QGIS Training Samoa\03 Workspace\2020_Samoa_QGIS_MyProject.qgs

and then right clicking on
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file:///C:/QGIS_Training_Samoa/03_Workspace

Exercise 6 — Attribute Tables

The following exercise will introduce you to attribute tables and the data contained within them. It will
cover how to query information from these tables.

By completing this exercise, you will learn how to perform the following tasks:

o |dentify features on the map
e Open and explore attributes tables
e OPTIONAL EXTRA — Selecting features

USE THE FOLLOWING PROJECT/LAYERS FOR THIS EXERCISE:

e Project
C:\QGIS Training Samoa\03 Workspace\2020_Samoa_QGIS_MyProject.qgs

e lLayer
Samoa_roads_2016_0OSM

|dentify Features on the Map
The ability to query the information in the map is very important. The easiest way to query information
in a map is by using the Identify Features tool.

o Select the Identify Features tool

v Eh v 2 Y = ¥l -
y Mood NN o= ¢

o Select the layer that you want to identify from the TABLE OF CONTENTS

Leyers
m o= @ @ 3

% @ Points of Interest
o ﬂ Bridges
Roads

3¢
> ® — Samoa_coastline
- % ) CSSP project totals

e C(lick on a road feature in the map (it will open the dialog box with all the attributes for that
feature)
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file:///C:/QGIS_Training_Samoa/03_Workspace

/ -
/ Identify Results ﬂ
,/ Feature Ih‘alue |
/ =1 Roads
= RD ID W5-UIP-R01394
/ {Derived)
/ {Actions)
/ RD_ID W5-UP-RO1594
/ CLASS LOCAL
SURFACE SEALED
NO_LANES 2
o] LENGTH 427
WIDTH 1]
SOURCE MMRE 2010
COMMENT MULL
Shape_Leng 0.00350927570
Mode | Currentlayer |- Auto open form
/ ~__
\“\\ I i'.l
\. [
\ —
e AIRPORT:
/ W

You may need to scroll across or resize the window to see all of the attributes and values associated
with that feature. If there are no features at the location you click then no dialog box will appear. If you
want to identify features from a different layer then you will need to highlight that layer in the TABLE
OF CONTENTS first before clicking on the map.

e (Close the Identify Results box using the X in the upper right hand corner

Open Attribute Table

Each vector layer that you have added to the map has 2 parts to it. There are the geographical features
(the points, lines and polygons that you see on the map) and the attribute information that sits behind
the geographical features. For each feature in the map there will be a corresponding record/row in the
attribute table for that layer.

e Right click the CSSP project total layer and select Open Attribute Table

Layers
M o= ¥ @ @ L

X @ Points of Interest
x & Bridges
¥ — Roads I\".
® — Samoa_coastline 4
= b ~ A= 2SN ) Zoom to Layer
x Low Show in overview
x Medium o Remove
. High .
F Samoa_Apia_25¢r |, Duplicate
Set Layer Scale Visibility
Set Layer CRS

Set Project CRS from Layer

B Open Attribute Table

4 Toggle Editing
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count
Properties

Rename

Copy Style
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Below is an example of how an attribute table may look.

Fr . B P H ny =
/]B|w|& nEedPo et E ?
DISTRICT VILLAGE NAME 2001 C55P_code C55P_hy _se C55P by 1 CSSP by 2 cssp H*
i) ML 6 | Alafua 1423 9 9 1] 1]
1 ML 11| Aleisa West 757 12 12 1] i
2 ML 3 | Amaile 220 13 13 1] 1
3 ML 11| Apai 102 15 15 1] 1]
4 ML 34| Apia 283 16 18 1 10
= ML 15 | Apolima 88 17 17 1] 1]
6 ML 2| Asaga 344 19 19 1 1
7 ML 3| Auala 585 20 20 1] 1]
3 ML 1|Aufaga 457 21 21 1] 1
g ML 5| Avao 281 22 22 i) 1]
10 ML 28 | Avele 659 24 24 1] 1]
11 UL 5 Elise Fou 212 25 25 0 1
12 MAL 4|Eva 2585 26 26 [u] [u]
e
13 MAL 3 |Faala 905 28 28 [u] 1 EF
(] i (]
b d show All Features _

Running across the top you have all the different attribute names (or columns) and running down the
side you have each the different records (or rows) of the table. Each one of the records in the table
represents a feature in the map. You can sort rows in ascending or descending order by clicking the

field names.
We are going to sort the table by the number of projects per village.

e Scroll across the Attribute table to the column titled ‘total PPV’
e (lick on the column name

It should sort the table from lowest number to highest number.
e (lick on the column title again

This time it should sort the table from highest to lowest value.

/B|lw|le nEgS®PoEEE :
by 3 CS5P_by_ 4 CSSP by 5 CSSP_ by 6 CS5P by 7 CSSP_ by 8 CS5P_by_ 9 PPV HML totalPPY =

4

65

89

28

55

144

147

7 3| ALLL ML 1] a i 4|m 4

23 0| ALLL MNEL 1] a 4 4|m 4

a9 0| ALEL MUEL 1] a 3 4|m 4

a2 1|neeL NUEL 0 0 2 4(m 4

64 2| ALLL ML i) a 1] 4|m 4

120 2| ALEL MUEL Q a 1] 4|m 4 —

125 1| ALLL NEL i a 1] 4|m 4 -

1 i [<]»

b d Show all Features

e (lose the attribute table using the X in the upper right hand corner
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Symbolizing by Attributes

For this exercise we will now combine our knowledge of Attribute tables and how to change the
symbology of a layer. Up until this point we have been symbolizing all of our data in a single layer the
same way, i.e. all the points are the same shape and colour. This works well for most data, but in some
cases we want to be able to distinguish between different attributes within the same layer (e.g. if we
have a roads layer that contains highways, sealed roads and dirt tracks we will want to illustrate each of
these road types using a different symbol in our map). To achieve this we can use the Categorized
option for symbology.

e QOpen the Properties for the CSSP project totals layer
e On the Style tab select Categorized from the Style drop down

Layer Properties - CSSP project totals | Style

& Categorized -

t Single Symbol I P

- Categorzed || .
Graduated

Ffle-based |:| Change... Color ramp | Random o

Point displacement
Inverted polygons | Legend

e From the Column drop down select PPV HML (see image below)
e (lick Classify

Layer Properties - CSSP project totals | Style ?

\'-..___ General £ Categorized  ~
Column | PPV HML A

Symbol Change... Color rai Random colors - Invert
€I Labels o D - \

|\|'a|ue |Legend \ |
ES§ Fields
& Rendering " " Select the field ‘PPV HML’ from
»® oo m m the column drop down
Display
I8 actons L Click Classify
4 o The window will populate with
|:.'l Disgrams — — — available values
1 Metadata w Layer rendering
Layer transparency {} 50 :
Layer blending mode Mormal Feature blending mode Mormal -
Load Style... Save As Default Restore Default Style Save Style -~
CK Cancel Apply Help

Once you have the window populated with all the available values for an attribute you can then modify
the symbols of each as required.

Firstly, rearrange the symbols. |'I.|'alue Legend

e (lick and hold on the ‘h’ value
e Drag the ‘h’ value to the bottom of the list
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Now we will change the symbol colours and fill.

e Double click on the symbol at the top of the list with no name

e (Click on Simple fill

e Change the Colour Fill to Transparent fill (using the drop down box)
e (lick OK

Layer Properties - CSSP project totals | Style

t Categorized -

Column | PPV HML hd
Symbol DChange... Color ramp | Random colors - Invert
Symbal I Value I Legend
. \
iy Symbol selector
Symbol layer type Simple fil
Fill style B soiid
Border style Solid Line -
Classify
= l:l Fill Join style Ry Bevel -
W Layer ri
Yer | gy [ simple i Border width | 0.260000 2| | milimeter |-
Layer tra a Fs
Offset X,Y 0.000000 ~ | 0.000000 ~ | Milimeter |«
Layer ble
Data defined properties. ..
L
=
g—
Co )l o

e Double click on the symbol with ‘I’
e (Click on Simple fill
e Change the Colour Fill to yellow (using the drop down box)

e (lick OK
Symbol |\v‘alue |Legend | -
2
: i) Symbol selector ?
x
* Symbol layer type Simple fill
Fill style | B
Border style Solid Line -
S| D Fill Join style §Ry Bevel -
Classify
» D Simple: fill Border width | 0,250000 % | Millimeter |
W Layer re = =
OffsetX,Y 0,000000 w | | 0.000000 | | Millimeter | =
Layer trar
Data defined properties...
Layer bler

Lo

=
=

e Change the Symbol marked ‘m’ to Blue
e Change the Symbol marked ‘h’ to Red
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The symbols should now look similar to the image below. Next we will edit the TABLE OF CONTENTS
label. -
Layer Properties - CS5P

:t Categorized -
Column | PPY HML

Symbol I:‘ Change...
e Double click on the ‘I’ in the legend column, you
can now edit this box

bol no | value |Leger|d

Symbaol |:| Change...

e Typein ‘Low’ and click Apply
Symbol |'l.|'alue |Legend

X Xix
3
E]

e Repeat this process changing ‘m’ to ‘Medium’ |i:mb°l | valee Legend
and ‘h’ to ‘High’ % I Low

e Change the layer transparency to 0% x m Medium
x h High

o Click Apply
e C(Click OK

Use the Zoom full tool 5} to see the whole map

Layess &)X
@ = ?T@E@Q

© Points of Interest
/\ Bridges
% — Roads
%X — Samoa_coastline
= 3 P CSSP project totals |
x| |
% [ |Low
% || Medium
x [l Hoh
¥ samoa_Apia_25cm_Mosaic_WGS84...

In the TABLE OF CONTENTS you will now see that under the CSSP project totals layer there are the 4

categories we have just made and they are labelled ‘Low’, ‘Medium’ and ‘High’, with the top one left
blank.
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Selecting Features (optional extra)

There are 3 different methods that we can use for selecting features in the map, we can (1) select
features interactively in the map by clicking on them, (2) select them inside the attribute table, or (3)
build queries to select features. The first two are the simplest methods so we will explore them now.

e Select the road layer in the TABLE OF CONTENTS
e Select the Select Feature by Area or Single click tool

e (Click on one of the features (i.e. roads) in the map (it should highlight the road in yellow)
e QOpen the Attribute table for the road layer

The record for the selected feature (road) could be anywhere in the Attribute table so we will promote
it to the top so that you don’t have to go looking for it.

e In the Attribute table click the Move selection to top button

| Ws-UP-R01894
WS-5A-R00001 UNKNOWI
60 | WS-5A-R00002 UNKNOWN
o} 61 | WS-5A-RO00003 UNKNOWN
g2 | WS-SA-RO00004 UNKNOWN
|63 | WS5A-R00005 UNKNOWN
r g4 | WS5-5A-R00006 UNKNOWIN

|65 | WS-5A-R00007 UNKNOWN

66 | WSSA-R00008 UNKNOWN
(67 | WS-5A-R00003 UNKNOWN
68 |WSSA-R00010 UNKNOWIN
g9 | WS-SA-RO00011 UNKNOWN
|70 | WS-SA-RO00012 UNKNOWN
i

[«

[ b 4 show aAll Features _]

Selected feature

oo o o O O o o O O O OB

You should now see the selected feature (road) highlighted in the first row of the table. We have
selected a feature in the map and then shown this in the table; now we will do the reverse and select a
feature in the table and show it on the map.
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e |n the Attribute table select a different feature (road) by left clicking the grey area on the left

hand side

[8.. E@.&

P B

Ws-UP 4:.. 01394

WS5-SA-RO00001

LOCAL

SEALED
LINKMOWN

W5-SA-ROD0002

LIMNKMOWN

W5-SA-RO0003

UMNKMOWN

W5-SA-RO0004

UMKMOWN

W5-SA-R00005

UMNKMOWN

W5-SA-R00006

LIMNKMOWN

WS5-SA-R0000T

LINKMOWN

W5-SA-RO0003

LIMNKMOWN

W5-SA-R00009

UMNKMOWN

W5-SA-R00010

UMKMOWN

W5-SA-R00011

UMNKMOWN

W5-SA-RO0012

LIMNKMOWN

4]

W o ol o O o O O O O O O Of 8

b d show all Features

This should change the highlighted row to the one you have selected. You should notice that the original

feature (road) in the map is no longer selected. The link between the table and the map is always live.

Now we need to find this feature on the map.

o (lick the Zoom map to the selected rows button in the Attribute table

W5-5A-R00001

LIMEMO W
LINEMOWN

W5-5A-R00002

LINEMOWN

W5-5A-R00004

LINEMOWN

W5-5A-R00005

LINEMOWN

W5S-5A-R00006

LINEMOWN

Wa-5A-R00007

LINEMOWN

W5-5A-R00008

LINEMOWN

W5-5A-R00009

LIMEMNOWMN

W5-5A-R00010

LINEMOWN

W5-5A-R00011

LINEMOWN

W5-5A-R00012

LINEMOWN

W5-5A-R00013

UNSEALED

<

I b 4 Show al Features _
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This will take the map to the location of the feature (road) you have just selected.
e (lose the Attribute table to view the selected feature

This exercise has shown you how to select single features and show them in the table and on the map. It
is just as easy to select multiple features.

e Navigate to an area of Apia with lots of roads
e C(lick the Select Features tool drop down to see the options available

}ﬂ Select Features by Paolygon
\-ﬁf Select Features by Freehand
{'ﬂ Select Features by Radius

e Choose Select Feature(s) and draw a box around several roads in the map

/

e Open the Attribute table and click the Move selection to top button to see the result

UNSEALED
UNSEALED
UNSEALED
UNSEALED
WS-UP-R01451 UNSEALED
@ WS-UP-R01498 s UNSEALED

P-R01499 UNSEALED

UNSEALED

UNSEALED
PRO1516 1 UNSEALED
P-RO1517 UNSEALED
P-RO1567 LACK UNSEALED
P-RO1568 1 UNSEALED
P-RO1574 LACK UNSEALED

b 4 Show al Features
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You should have multiple records selected in the Attribute table this time.
You can select multiple records in the table as well, by clicking and dragging from inside the table.

e Experiment with the other selection tools in the drop down list so you understand how they work
e Try opening the Attribute tables in other layers and selecting features in those

When you have finished selecting features in the map and the Attribute table you can clear any
selection in the map by clicking the “Deselect Features from all Layers in the map” button.

e (lear the selected features using the “Deselect Features from all Layers in the map” button

55



Exercise 7 — Creating Shapefiles
The following exercise will take you through how to setup your own shapefiles for data management.

By completing this exercise, you will learn how to perform the following tasks:

e Create new empty shapefiles (vector layers) and populate them with attribute fields

USE THE FOLLOWING LAYER FOR THIS EXERCISE:

e Raster Layer
Apia_Quickbird.tif

Create New Shapefiles

Shapefiles are the most commonly used file format for creating and editing data within GIS software,
including QGIS. You can transfer shapefiles to and from different GIS software packages without having
to do any kind of data conversion. We will now create a new shapefile using a raster layer.

e Turn off all the layers
e Turn on the Apia_Quickbird.tif layer

We are going to use this raster layer as the base to capture all of our information or data.

e Zoom your map into Apia city centre (use the image below as a guide)

Now that we have zoomed in on the area we are interested in we can start to create some empty
shapefiles (vector layers).

e Select Create Layer from the Layer menu, and then the New Shapefile Layer tool.
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Project Edit View BEWEY Settings Plugins Vector Raster Database Web Processing Help

B B E [;anta Source Manager Ctrl+L A '] (J® e @ - r\\é vBy~ [, [
= = Create Layer 4 @ New GeoPackage Layer... Ctrl+Shift+N
g o T

Add Layer [l .. New Shapefile Layer...
v-o B%?stfr‘r + Embed Layers and Groups... / New Spatialite Layer...
4}
= Add from Layer Definition File... @ New Temporary Scratch Layer...
':: .0 Favority

| @ » [% Project & Copy Style

This will launch the dialog box below, for creating a new empty shapefile (vector layer).

(Q New Shapefile Layer >4

File name

File encoding UTF-8 v

Geometry type ;" Point v
Indude Z dimension Indude M values

EPSG:4326 - WGS 84 v

[\ 4

New Field
Name
Type abcText data v

Length 80 Predision

Fields List

Name Type Length Precision
id Integer 10

Cancel Help

We will break down each part of this dialog box so you can understand how to setup your first shapefi

> File name — this is the name of the shapefile and location where you would like to store it.
> File encoding — this sets the format of the text for specific language characters such as ~ and
accent marks. We will use the default value of UTF-8 in our exercise.

le.

» Geometry Type (Point, Multipoint, Line, Polygon) — this determines the type of geometry for the
data that you want to capture. Once you create the layer this part cannot be changed. Including
a Z dimension allows you to store three-dimensional data (such as elevation) and M values
allow for attributes to be stored with the vertex of the feature. We will not use either of these
for now.
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Geometry type

MultiPoint

Line

Polygon

New Field

» Coordinate System (Specify CRS) — This allows you to specify the coordinate system that you
want to use for your shapefile. You should choose the same coordinate system as used for the
satellite image, which also matches the coordinate system for your region (today we will use the
default coordinate system).

EPSG:4326 - WGS 84 v ||

» New attribute — This is where we create the fields (columns) in our attribute table, which allows
us to capture data for selected features from the image. If you forget to add a field at this stage
it is not a big deal, fields can be added to a table at any stage. There are 4 different types of
fields that you can create:

o Text data — A field to hold text values (e.g. names of things, comments, etc.). The maximum
width for this field is 80 characters. When you create a text field you need to set the size
(width) of that field. Always allow for a few more characters than you think you will need.

New Field
Name
Type  abcText data 2.4

Length 80 Precision

o Whole number — A field to hold whole numbers (no decimal places). You need to set the
width of this field, i.e. the number of digits the field can hold (e.g. if you set the width to 3,
the maximum number you can input is 999). Always allow for more digits than you think you
will need.

New Field
Name
Type | 123Whole number

Length 10 Precision

o Decimal number — A field that can hold numbers that have decimals places. For this field you
need to set both the width (number of digits) and the precision (how many decimal places to
go to). The number of decimal places counts towards the overall field width (e.g. if you set
the width to 7 and the precision to 3, the maximum number you can input is 9999.999).
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New Field
Name
Type 1.2 Decimal number

Length 10 Precision

o Date — Afield that can hold dates that use the “/” symbol. For this field you just need to set
the width, i.e. the number of characters (e.g. 10/11/14 would be 8 characters wide).

New Field
Name
e
Type | i Date

Length 10 Precision

e Using the above as a guide create a new point shapefile using the following settings:

Type: Point

New Attribute
Name: Name
Type: Text data
Width: 50

Click the Add to attributes list button to add the new attribute (see dialog box below).
By default, a new layer should already have the id field (which you should see in the Attributes list).

Click OK and save the shapefile to C:\QGIS_Training_Samoa\02_Datasets\Buildings.shp
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( New Shapefile Layer %

File name C:\QGIS_Training_Samoa\02_Datasets\Buildings.shp L x]
File encoding UTF-8 v
Geometry type " Point v
Include Z dimension Include M values
EPSG:4326 - WGS 84 v ||®
New Field
Name
Type  abc Text data -
Length 10 Precision
|
Fields List
Name Type Length Precision
id Integer 10
Name String 10
0K Cancel Help

Your new shapefile layer should be automatically added into the map and appear in the TABLE OF
CONTENTS.

Creating New Line and Polygon Shapefile Layers (optional extra)

e Repeat the process used to make a new point shapefile to create a new line shapefile layer with
the following settings:

Type: Line

New Attribute
Name: Name
Type: Text data
Width: 50
e (lick the Add to attributes list button to add the new attribute
e Now add a second new attribute with the following settings

New Attribute
Name: Length
Type: Decimal number
Width: 13
Precision: 3
e (lick the Add to attributes list button to add the new attribute
e C(lick OK and save the shapefile to C:\QGIS_Training_Samoa\02_Datasets\Apia_Roads.shp
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e lastly, create a polygon shapefile with the following settings:

Type: Polygon
New Attribute
Name: Name
Type: Text data
Width: 50
o (lick the Add to attributes list button to add the new attribute
e Now add a second new attribute with the following settings

New Attribute
Name: Type
Type: Text
Width: 20

e C(Click the Add to attributes list button to add the new attribute
e (lick OK and save the shapefile to
C:\QGIS_Training_Samoa\02_Datasets\Building_footprints.shp

We now have our new shapefile layers ready to begin editing.

e Save the project!
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Exercise 8 — Creating and Editing Points and Polygons
The following exercise will introduce you to the feature editing tools available in QGIS. We will use the
zoomed in image from Exercise 6.

By completing this exercise, you will learn how to perform the following task:

e Create and edit new points and polygons

USE THE FOLLOWING LAYERS FOR THIS EXERCISE:

e Raster layer - Apia_Quickbird.tif
e Vector layer - Buildings.shp, Building_footrpints.shp

Editing Toolbar
The Editing toolbar contains all of the tools that we need to create or edit the features in our map. This
toolbar is briefly described below.

Current Edits — This button shows all current edits.

Toggle Editing — This button will start and stop an editing session for a layer. You can edit as many
layers as you like but the layer has to be highlighted in the in order to edit the
features.

Save Edits — This will save the changes that you have made (i.e. new features you have created or
edits). When you toggle to stop editing you will be asked to save any changes you have made. It is a
good idea to save your work as you go.

Add Feature(s) — This is how you create new features on a map. Select this tool and then click on
the map to create new features.

Add Polygon Feature(s) — Use this tool to move a feature on the map. You select this tool then
click and drag the feature on the map to its new location.

Vertex Tool — Use this tool to move part of a feature. You select the feature first then use this tool
to reshape the parts of the line or the polygon that you want to move.

Simultaneous Attribute Edit — Use this tool to overwrite the attributes for one or more selected
features.

Delete Selected — This tool will delete selected features. You select the feature(s) using the
selection tools first.
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)
“ Cut Feature — This tool will cut a selected feature.

Copy Feature — This tool will copy a selected feature.

Paste Feature — This tool will paste a previously cut or copied feature.

Undo Edit Feature — This tool will erase the last edit that was made.

Redo Edit Feature — This tool will readd an edit that was previously undone.

Creating and Editing Points
In this exercise we will create points for the empty point shapefile we created in the previous exercise.

e Select the Buildings layer in the
e C(lick the Toggle Editing button

Q
Lo
s
7
‘
%

\[:; cY®o0
E‘. Favorites ~-
9 » 1% Project Home

S | [) Home
2 |» D
'.r ’ DA

&1y DIEA
”L; | » FA
@ - & GeoPackage
,,3' A SpatiaLite
@ @ rosiGls =
- e

Y Layers X
Vo~ PR Y & ARG

/ Bulldings ?

v ¥ Apia_Quickbird.tif

This will start an editing session for our point layer. You will see that more editing tools are now
available for use.

e Ifyou are not already zoomed into downtown Apia, zoom into Apia

e Select the Add Feature(s) tool

e Left click on the map to add a point (it doesn’t matter where)

An input box will appear similar to the one below. This will allow you to input attribute values for the
point you have just created.

Buildings - Feature Attributes nl
[cActons e In theid field write ‘1’
id 1 <
Name || &
™ e In the Name field write “Fono Parliament
Building”
oK Cancel I
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Click OK to finish creating the point

We now have our first new point feature in the map. Next we will move its location.

—
Click the Move Feature(s) tool /&

Move the cursor over your point

Left click and hold over the point

Move the cursor to the Fono Parliament Building and release the mouse button

The point should now display on the new location.

To delete a point, follow these steps:

Click the Toggle Editing button (if you are not already in an editing session)

w
T

Click the Select Single Feature tool (we used it in an earlier exercise)
Click on the point to select it — the point will be highlighted yellow

e

m

Click the Delete Selected tool on the Editing toolbar

Warning! This will delete the selected feature immediately. You can use the tool to delete more than 1

feature at a time if you like. If you delete the feature by accident you can use Undo Edit Feature to

restore it.

You now know how to create, move and delete points.

When you have finished editing the new layer you need to end the editing session and save your edits:

Click the Toggle Editing button u

The following dialogue box will appear

(2 Stop Editing D4

o Do you want to save the changes to layer Buildings?

| Save || Discard Cancel

Click Save
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Creating and Editing Polygons
In this exercise we will create polygons for the empty polygon shapefile we created in the previous
exercise.

e Select the Building_footprints layer in the TABLE OF CONTENTS
e C(lick the Toggle Editing button

a—

= er e®
Vo [oeve
'o ' Favorites =
9 » [¥ Project Home

S |» [a] Home

A Do
\q‘ » oA

» OE\
' =l > B

@ i @ GeoPackage

/ Spatialite
|} @ postals -
- AP
@ & Layers
Vovle @amyYa~-3a0
v/ H Building footprints L
v @ Buildings
V| ¥ Apia_Quickbird.tif

This will start an editing session for our polygon layer. You will see that more editing tools are now
available for use.

e Select the Add Polygon Feature(s) tool ‘g‘

e Left click on the map to add a vertex and then trace the outline of the Fono Building by left
clicking to add vertices at the four corners of the building. Once you have traced the outline of
the building’s roof, right click to finish the polygon and add attributes.

An input box will appear similar to the one below. This will allow you to input attribute values for the
point you have just created.
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Building_footprints - Feature Attributes

Cancel

al

Actions
il
id 1 &
Name || h_

In the id field write ‘1’

In the Name field write “Fono Parliament
Building”

|

e (lick OK to finish creating the polygon

We now have polygon features in the map. We can edit, move, and delete polygons using the same

tools that we used in our point example above.
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Exercise 9 — Importing GPS Data into QGIS

The following exercise will introduce you how to import GPS data into QGIS to view point locations.
By completing this exercise, you will learn how to perform the following tasks:

e Add in delimited text data containing GPS coordinates
e Add in GPX files containing waypoints

USE THE FOLLOWING LAYERS FOR THIS EXERCISE:

o Delimited Text layer — Sample_GPS.csv

Delimited Text Layers

Delimited text layers are commonly used file formats for storing attribute data along side geospatial
coordinates. You are able to import this table into QGIS and plot the locations using the coordinates in
the file. It is extremely important that you know the coordinate system that the data were collected in
or the data will be projected into the wrong coordinate system. We will now edit a sample .csv (comma
separated values) file, which is a commonly used delimited text file, to store coordinates collected from
the field.

Using Excel or another text editor program, open the sample .csv file:

C:\QGIS Training Samoa\02 Datasets\GPS Data\ Sample_GPS.csv

The example table should look something like this:

A B C D
ID X-coord Y-coord Notes

e Inthe ID field, type the name of the point collected in the field. This will help identify the point in
case there are any mistakes in data entry.

e In the X-coord field, type the x coordinate (UTM or longitude) of the waypoint.

e Inthe Y-coord field, type the y coordinate (UTM or latitude) of the waypoint.

e In the Notes field, please add in any description of the location of the point. For example,
northwest corner of a building, etc.

Please use the example below for guidance:
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file:///C:/QGIS_Training_Samoa/02_Datasets/GPS_Data

Ul (& W NI =

A B C D E
ID lx-coord Y-coord Notes
1 -171.766429 -13.828841 Example Location
2 -171.767312 -13.828841 Another example

When finished, save the file as a comma delimited text file (.csv). In Excel, this can be done by choosing
the Save As button and select CSV (Comma delimited) option. When saving, Excel will ask you a couple
of times if this is the format you would like to use. Please select Yes.

@ Creative Cloud
@ OneDrive

@ This PC

_J 3D Objects

I Desktop

@ Documents

¥ Downloads

b Music

= Pictures

E Videos

% Local Disk (C

2 CD Drive (D2)

=x permitting (\\|

=x species (\\192

=y dfw_gis (\\194
% Matanrl

File name:

_ g T e A s s

e e P - e e el -

Organize ~ Nev Excel Workbook

Excel Macro-Enabled Workbook
Excel Binary Workbook

Excel 97-2003 Workbook

CSV UTF-8 (Comma delimited)
XML Data

Single File Web Page

Web Page

Excel Template

Excel Macro-Enabled Template
Excel 97-2003 Template

Text (Tab delimited)

Unicode Text

XML Spreadsheet 2003
Microsoft Excel 5.0/95 Workbook
CSV (Comma delimited)
Formatted Text (Space delimited)
Text (Macintosh)

Text (M5-DOS)

CSV (Macintosh)

CSV (M5-DOS)

DIF (Data Interchange Format)
SYLK (Symboalic Link)

Excel Add-in

Excel 97-2003 Add-in

PDF

XPS Document

Strict Open XML Spreadsheet
OpenDocument Spreadsheet

Save as type:

CSV (Comma delimited)

Authors:

Windows User

Tags: Addatag

Tools = Save

» Hide Folders Cancel

Click the Add Delimited Text Layer button ," . A dialog box will open that will look similar to others

you have used to add in other data files.
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e For File Name: Navigate to C:\QGIS Training Samoa\02 Datasets\GPS Data\Sample_GPS.csv
e Layer name: you can name the layer whatever best represents the data collected

o File Format: please select CSV (comma separated values)
e Geometry Definition:
o Select Point coordinates
X field: the field in the csv file that contains the x coordinates
Y field: the field in the csv file that contains the y coordinates
Geometry CRS: Select the coordinate system that the data were collected in
e (lick Add

O O O

( Data Source Manager | Delimited Text

1 . Browser File name |C:\QGIS_Training_Samoa_GIS\02_Datasets\GPS_Data\Sample_GPS.csv D

i Vector Layer ng Encoding | UTF-8

o Roster w File Format
‘;j'q. Mesh ® CSV (comma separated values) >
9y Delimited Text Reguiar expression elmiter
Custom delimiters

:id GeoPackage

P Record and Fields Options
w Geometry Definition

. PostgreSQL
X field | x-coord ~ | 2field

/: Spatialite

3 Mssal WAL o G ONT) Y field | Y-coord ~ | Mfield
o Oracle i
No geometry (attrbute only tabie) emeSmetry CRS | EPSG:4326 - WGS 84 ) -
D82, B2
Samt » Layer Settings
. m Virtual Layer
Sample Data
Q WM/ WMIS 0 X-coord = Y-coord Notes
& wes 11 171766429 -13.828841 Example Location >
+ 2(2 -171.767312 -13.828841 Another example

. WFS

g‘g ArcGIS Map Server

330 ArcGIS Feature Server

GeoNode

Points should now display in the QGIS interface.

GPX files from Garmin GPS Units
You can also add in waypoints using GPS eXchange Format (.gpx) files. In QGIS, GPX files are added by
using the Add Vector Layer button, similar to how you added in shapefile data in Exercise 2. The main


file:///C:/QGIS_Training_Samoa/02_Datasets/GPS_Data

difference is you can change the file format option to GPS eXchange File [GPX] to specifically look for
GPX files.

QQ Data Source Manager | Vecto Arc/Info Generate (*.gen *GEN)
Atlas BNA (*.bna *BNA)
(2 Open OGR Supported Vector Dataset(s) AutoCAD DXF (*.dxf *.DXF)
AutoCAD Driver (*.dwg *DWG)
1 « Local Disk (C:) > QGIS_Training_Vanuatu > 02_Datasets > v O  |Comma Separated Value (*.csv *.CSV)
Czech Cadastral Exchange Data Format (*.vfk *VFK)
Organize *  New folder EDIGEO (*.thf *THF)
= EPlinfo .REC (*.rec *REC)
= This PC Q Name Date modified Type|ESRI Personal GeoDatabase (* mdb *MDB)
3 ESRI Shapefiles (*.shp *.SHP)
¥ 3D Objects GPS_Data 2/25/2020 8:12 PM File flESRI Shapefiles (*.shp *.SHP’
2/24 Ve O l qQ Vi
B Desktop anagery 28 GPS eXchange Format [GPX] (*.gpx *.GPX)
= Documents Logos 2/24/2020 9:14 AM FT r e M 7
& Downloads | Island_boundaries.cpg 2/25/2020 3:38 PM CPG |GeoJSON (*.geojson *.GEOJSON)
EM Island_boundaries 2/25/2 Dar [GeoJSON (*.geojson *GEOQJSON)
D Music = - : e o GeoPackage (*.gpkg *.GPKG)
- || Island_boundaries.prj 2/25 PRI FlGeoRSS (xml *XML)
| Island_boundaries.qpj 2/25/2020 3:38 P! QPJ AGeoconcept (*.gxt *.txt *GXT *.TXT)
< Species 7] Island_boundaries.shp 2/25/2020 4:13 PM <14p [Geography Markup Language [GML] (*gml *GML)
B Videos 01 - . N L _ |Geomedia .mdb (*.mdb *MDB)
sland_boundaries.shx 2/25/2020 4:13 PM SHX Geospatial PDF (*,pdf *PDF)
L. Local Disk (C) | Islands.cpg 2/25/2020 3:35 PM CPG |Hydrographic Transfer Format (*.htf *HTF)
* itf * *x i * * *
&2 CD Drive (E) €3 1slands 2/25/2020 3:47 PM DBF ::IE:H? ; Eal(ttff ;i’::l "'IIIII i';FX;’:;L"-I'L)D
=x permitting (\19. v L] Islands.prj 2/25/2020 3:35 PM PRI Flidrisi Vector (vet) (vt *VCT)
Keyhole Markup Language [KML] (*.kml *kmz *KML *KMZ)
File name: llds_OSM_2020 v | |All files \

@y AICOL Feature derver
Qe

& GeoNode

Close Add Help

Upon adding in the data, you will be prompted to specify which data you would like to add.

(2 Select Vector Layers to Add... X

Layer ID Layer name “ Number of features Geometry type
3 route_points 0 Point25D
1 routes LineString25D

Point25D

MultiLineString25D
L —

track_points

tracks
wavpgjmﬁ

DN
~ 0 O O

oK Select All | Add layers to a group Cancel

Select Waypoints to display point data that you collected in the field and select OK. Your point data will
now be loaded into QGIS.

NOTE: You can also drag and drop your GPX files into Google Earth for display.
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Additional Resources

Free online guides:
Visit the main QGIS website: http://www.qggis.org/en/site/

Read the user's guide: https://docs.qgis.org/3.4/en/docs/user manual/
Follow the training manual: https://docs.qggis.org/3.4/en/docs/training_manual/
For the basics of GIS: https://docs.qgis.org/3.4/en/docs/gentle gis introduction/

Design by Ryan Wright with updated material provided by Bradley Eichelberger.
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