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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.

//\\

points study locations

polylines depth contours

polygons MPAs

sea surface temp

raster

raster bathymetry
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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.

.:n|-|.-1-=-r-.

Polygon - A closed shape

Polyline (or line) — a line connecting two points

Point — a single geographical location

Figure 1 - Points, Lines & Polygons
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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:

Q- 4

Figure 3 - Satellite image (raster), Vanuatu Figure 2 - A Raster Grid

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.

1 # a A
BI®P /\ Goo @ & = SPREP

QGIS Training Vanuatu 6



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 Untitied Project - QGIS o X

Project Edit View Layer Settings Plugins Vector Baster Database Web Progessing Help
o S T - o
He SR i N U] #*r=-Fm.

LLAYA =~ ® 2 B
Bromser .
icY®To
Favonites
» 1) Home
<)
oA
2}
B
@ GeoPackage
£ Spatialite

B or2
» @B WMS/WMTS
- @ XYZ Tiles
¥ OpenStreetMap
@ vics

v wes

ows
@ ArcGisMapServer
Layers
EeY i1

Coseanate 0457,0470 B Scale 111 v | @ Msgofier 100% 3 Rataten (000 3V Renter @erscan @

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.

QX Untitied Project - QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
. F me P o w3 0 W (v £ % =
[ BERRN O B a5 sl < L) ¥ Z=- T~
S **kRi i
BQV.Z @ & ® o Right click here
Panels.
Browser 8% 3 Processing Toolbox 8
ieY®eo Advanced Digitizing Panel w .
= Browser (2) Panel
Favorites earc
» (@) Home /1 Browser Panel » @ Cartography
[} GPS Information Panel » Q Database
, iy Layer Order Panel » Q@ File tools
1 Layer Styling Panel » O Genphics
i
A yer Styling » @ Interpolation
@ GeoPackage V' Layers Panel » @ Layer tools
/£ spatialite Log Messages Panel » @ Network analysis
@ rostGis Crorviow Poral » @ Raster analysis
P mssaL - » » @ Raster terrain analysis
@ Oracle Processing Toolbox Panel » (@ Rastis tiolé
@& os2 Results Viewer Pane! » @ Vector analysis
» @ WMS/WMTS Spatial Bookmarks Panel » @ Vector creation
- @ xvzTil
’ 3 Statistics Panel ¥ QhiVetior gty
* OpenStreetMap » @ Vector geometry
& wes Tile Scale Panel » Q@ Vector overlay
V) Wrs Undo/Redo Panel » @ Vector selection
» O ows Toobars » @ Vector table
@ p
@ iistbpsenier 2 Advanced Digitizing Toolbar > d GDAL
e » @ GRASS
Layers B V. Attributes Toolbar » & SAGA
v AeT X0

<

Data Source Manager Toolbar

Database Toolbar

<

Digitizing Toolbar

<

Help Toolbar

<

Label Toolbar
Manage Layers Toolbar

<

Map Navigation Toolbar

<

Plugins Toolbar

<

Project Toolbar

Raster Toolbar

Shape Digitizing Toolbar
Snapping Toolbar

V' Vector Toolbar

Coordinate| 0.868,1.000 | scale 111 | 7 wen toon, 0° IV Render @eescaen @

You will click and add two objects here: The Processing Toolbox Panel and the Manage Layers Toolbar.
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Your QGIS should now look like this:

Menu Options

) BREREEE U 2l N5 Sd o U8 'y & ) T = T
BQV. /2 ToolBar ® o
VA "": Recent Projects W |
=, project i
9, P ssieick bl il
74}
“f-
g -» Browser
2l | .
A /£ spatialite
o

il =% Map Canvas
o @ oe2
OR S
=3
o Toolbox
X

Table of

Contents

= emmm——— e S mhl R s e &

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.

,0/%'0'@'@@'\@'
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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

t‘“’"r AN Geo B = m  @)serep
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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 (@) Coordnat=: 1.067,-0.936 Scale [ 1:1,562,468 | v | %) Render EPSG:4326

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.

o
—
J
>
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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 Vanuatu\02 Datasets\Vanuatu_coastline.shp
2. C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_roads_2020_OSM.shp
3. C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_place_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 Vanuatu\02 Datasets\Imagery\Efate_Sentinel2_20190330.tif

WE WILL BE SAVING THE PROJECT TO:

C:\QGIS Training Vanuatu\03 Workspace

Call the file/project something relevant like: 2020_Vanuatu_QGIS_Trainingl

QGIS Training Vanuatu
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file:///C:/QGIS_Training_Vanuatu/02_Datasets/
file:///C:/QGIS_Training_Vanuatu/02_Datasets/
file:///C:/QGIS_Training_Vanuatu/02_Datasets/
file:///C:/QGIS_Training_Vanuatu/02_Datasets/Imagery
file:///C:/QGIS_Training_Vanuatu/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:

»
' 5 ro » ] a ~

% Recent Projects

project
Yilomiting e dota IS Sprorect s
EP5G:32855 (1G5 84 UTH sone 594

» @ visWMTS
@ XVZThes
® wcs

Layens

Vit bt [akerinad a0k 000 1 0ot your o0y of version 3. 30,1

Coordnate

Cose reb

B scle 12965491 ~ | (@ Mogater 100%

3 Rowton [00°

3V Render

Sran @

e (lick the .... button and navigate to:
C:\QGIS Training Vanuatu\02 Datasets\

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

menu
(Q Open OGR Supported Vector Dataset(s)
t » ThisPC > Local Disk (C:) > QGIS_Training_Vanuatu > 02_Datasets v O
Organize * New folder o |

= This PC

& 3D Objects GPS_Data
B8 Desktop Imagery

5 Documents Logos

fline.
& Downloads Vanuatu_coastlineshp
Vanuatu_place_names.shp
D Music
Vanuatu_roads_OSM_2020.shp

= Pictur
B Ecies: Vanuatu WDPA_points.shp

>

<" Species Vanuatu WDPA_polygons.shp
. Videos
<. Local Disk (C)

#2 CD Drive (E)
s permitting (\\19. &

File name: || ESRI Shapefiles (*shp *.SHP)
~
@ m (@seReP

QGIS Training Vanuatu
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file:///C:/QGIS_Training_Vanuatu/02_Datasets/

You will only see the files (*.shp) we want to use

e Select Vanuatu_coastline.shp and click Open

(2 Open OGR Supported Vector Dataset(s) X

T > This PC > Local Disk (C) > QGIS_Training_Vanuatu > 02_Datasets > v O Search 02_Datasets p

Organize v New folder =~ ™ @

2 Name Date modified Type Size

= This PC
B 3D Objects GPS_Data 2/24/2020 9:14 AM File folder
B Desktop Imagery 2/24/2020 3 File fo

Logos

File folder
SHP File 4,179 KB

SHP File 92 KB

[=| Documents

& Downloads | Vanuatu_coastline.shp

] Vanuatu_place_names.shp
d Music : %

] Vanuatu_roads OSM_2020.shp
|| Vanuatu_WDPA _points.shp

SHP File 494 KB

&= Pictures SHP F
SHP File

3 Species

i Videos

% Local Disk (C)
2 CD Drive (E)

| Vanuatu_WDPA_polygons.shp SHP File

=x permitting (\\19. o,

v

File name: | Vanuatu_coastline.shp

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

(Q Data Source Manager | Vector X
W Browser Source Type

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

« Raster
> Encoding UTF-8 v
)

“ & Mesh

Source

« Delimited Text

*".%_ GeoPackage

Vector Dataset(s) C:\QGIS_Training_! \02_D: anuatu_c line.shp a

/; SpatiaLite
« PostgreSQL
. MSSQL
. Oracle

082 D82

[',’, Virtual Layer

&2 wmswwmrs

£ wes

WFS

+
{d ArcGIS Map Server

&)y ArCGIS Feature Server

Help
» GeoNode

Bl 3_P "\,N'/\ @ ‘m SPREP
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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

O WS ‘ Feature

‘

e Repeat the process to add the following vector layer to the map:
C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_roads_2020_OSM.shp

e Select the Zoom tool from the LJoJlsEly and then use the left click to zoom into Efate
island.

(@ *Untitled Project - QGIS = o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
NEBRRRY e " RPDAL M e @ -N-a-EEH=-92 0
BV 2 - - 5 ® ~ B
4 -
Browser a® Processing Toolbox 2%
Vo aevte 4y ; . e
=, Favorites = ’ L5 s
9 » [&] Home @ » @ Cartography =
SNl > @\ * Q@ Database
A |» oo 8. » @ File tools
@ ' De » @ Graphics
s @ GeoPackage o * @ Interpolation
9, - / Spatialite \ » @ Layer tools
@- @ rostGls g » @ Network analysis
P mssaL ? \ » @ Raster analysis
Q @ Oracle » @ Raster terrain analysis
&~ @os2 ' » @ Raster tools
v » @ WMS/WMTS 1o » @ Vector analysis s
T v @ XZTiles .. - =
5 OpenStreetMap 8 Identify Results 2R
@ wes ) 323 % g
Valuve

Mode | Current ~ || Auto open form

»

Help

cRAYE-RAD
Vanuatu coastiine

QGIS Training Vanuatu il : = y

(@ *Untitled Project - QGIS - o X
Project Edit View layer Settings Plug Biggaster Database Web Progessing Help
" = @y o 9 7 o (9 (it w e —_ 3
BRRRH o BPPRALBENS @ -H-a-5mEME -9 0"
LL A = QB ® 2
- //
Browser BE® Processing Toolbox )
ieY®eo & L
3
Favorites A ., earch
,
» [6) Home @ » Q Cartography =
[ » @ Database
» CIDA ® » @ File tools
’ E\ » @ Graphics
@ GeoPackage o » @ interpolation
/£ Spatiatite \ » @ Layer tools
& rostls g » @ Network analysis
P mssaL ’ ‘ » (@ Raster analysis
@ Oracle » @ Raster terain analysis
@ os2 ‘ » @ Raster tools
» @ WMS/WMTS 3 » @ Vector analysis s
~ @ XYZ Tiles = 7
3 OpenStreetMap Identify Resuits 2
@ wes 33 %5~
0 WFS = Feature Value
Layers 2®



file:///C:/QGIS_Training_Vanuatu/02_Datasets/

[ *Untitled Project - QGIS - a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
DeARGRRY ORL " RAPPRALBRIERS o -H-a-GEEHE=-0-
LLAA == ® o
E01
Browser ET Processing Toolbox o=|
Vo lneraze LS .
'u 77 Favorites = X Search.
9 » [&] Home » @ Cartography -
Sl Bacy » @ Database
A |» oo » Q@ File tools
] » DB *» @ Graphics
| @ GeoPackage » @ Interpolation
%- /£ Spatialite » Q@ Layer tools
@~ Wroscs » @ Network analysis
P mssaL * Q@ Raster analysis
& | @omce » (@ Raster terain analysis
&~ @Boe » @ Raster tools
Vel » @ WMs/WMTS » @ Vector analysis =
A wxn:zg;:summp Identify Results x|
& wes BRE G LR
W wrs c Feature Value
Layers e®
A RYE-R RO
Vanuaty roads OSM 2020
v [ Vanuatu_coastline
3 Type to locate (Culek
e And once more, repeat the add vector process to add the following vector layer to the map:
C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_place_names.shp
The result should look something like this:
(QQ *Untitled Project - QGIS - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
DeBRGRRY OSPL " APPLRA L BRI ¢ -K-a-EEHWI =-° -
LA =945 ®R 2 B
il g
Browser B® Processing Toolbox 2|
Vo [aevrae e 0
A 1z Favorites = 3 search
9 e » @ Cartography b
(-] » @ Database
7 » @ file tools
» Q@ Graphics
m » @ Interpolation
.n ~| /7 Spatialite » @ Layertools
@- @ rostGis » @ Network analysis
P mssaL » Q@ Raster analysis
] @ Oracle *» Q Raster terrain analysis
&~ @ os2 » @ Raster tools
Vi~ » g WMS/WMTS » Q@ Vector analysis =
07| v @ xvzTil -~ -
- Op::S(reelMap Identify Results ax|
& wes a3 SN o~
\( WES = Feature Value
Layers 2®
v ARTE
Vanuatu place names
v Vanuatu_roads_OSM_2020
v [l Vanuatu_coastline
‘ y
Mode | Current + Auto open form
Vi Tres Help
X Type to locate (k)

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

BI®PAM e@eiég SPREP
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file:///C:/QGIS_Training_Vanuatu/02_Datasets/

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.

=

Locate and press the Add Raster Layer button (under the Add Vector button)

Navigate to: C:\GIS_Training \02_Datasets\Imagery\
Select the file Efate_Sentinel2_20190330.tif
Click Open and then Add to add it to the map

Coordinate  167.9942,-17.5555 & Scale | 1:263038_~ | g Magnifier 100%

Q
= . 0/ dm e ) L 3] 1) 1} L
BREERE &P ¢ 45305 e a ~8- L~
BV, 7 W = @ 57 =
Browser e® Processing Toolbox 2%
ol & ) e 5
Q
= Favorites 2
» [8] Home () Open GDAL Supported Raster Dataset(s) X » @ Cartography =
Q |, A\ * Q Database
4 | O - v 1 Local Disk (C)) > QGIS_Training_Vanuatu > 02_Datasets > Imagery v O a ery » » Q@ File tools
B[ D8 . » @ Graphics
5 @ GeoPackage Organize * New folder s 1 0 » @ Interpolation
.3 ¥ /£ Spatialite Bl s a » @ Layer tools
@ - W rosis = This PC » @ Network analysis
@; P mssaL 3 3D Objects = x iT.OVT A - 1292 K » @ Raster analysis
: @ Oracle & T 2 = » @ Raster terrain analysis
Deskt 2| Efate_Sentinel2_20190330.4if ) TIF File A
7 - @oe I Desitop . == » @ Raster tools
» @ WMS/WMTS 4 Documents ate. R ey i » @ Vector analysis
Vor| - @xaie ¥ Downloads & : =
% OpenstreetMap Identify Results =L
@ wes  Music 323 5 LR
¥ WFs - & Pictures Feature Value
Layers 2R ¥ Species
y &A%Y G- 20 B videos
Vv ©® Vanuatu place names % Local Disk (C)
v Vanuatu_roads OSM_2020 O D iE)
v [l Vanuatu_coastline v ive (£
~x permitting (\19. v
File name; |Efate_Sentinel2_20190330.1if .| a v
(Cow D) o
& GeoNode
Close
‘ ’
~ ———
Mode | Current ¥ ||| Auto open form
Help

<__Rotation 0.0°

3 V Render @ epscaize @

As the raster file is quite large it may take a little time for it to be displayed on the Map Canvas

QGIS Training Vanuatu
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(@ *Untitled Project - QGIS - o X
Project Edit View Llayer Settings Plugins Vector Raster Database Web Progessing Help

I ORELARIPAR 1M @ s EI=-Pm-
BV /™ = ® - B

Browser 3% Processing Toolbox a%
ieYte AT \
Favorites -

» [6] Home *» @ Cartography <
4 A\ » @ Database
» D\ » Q@ File tools
» E\ » @ Graphics

@ GeoPackage » @ Interpolation

/ Spatialite » Q@ Layer tools

@ rostals » @ Network analysis

P mssaL » @ Raster analysis

@ Oracle » @ Raster terrain analysis

@ os2 » @ Raster tools
» @ WMS/WMTS » @ Vector analysis -
~ & XVZ Tiles -

% OpenstreetMap s Identify Results 2%

& wcs bo) % Banl Al &

V) WS o 3
Layers @%
AT L3 et

v © Vanuatu_place_names
v Vanuatu_roads OSM_2020
v [l Vanuatu_coastline

‘ »

Mode | Curvent v | Auto open form
Help

2V Render @ epscuas @

< __Rotation 0.0°

Coordinate 168.5138,-17.8632 9§ _Scale 1:263038 ~ @ Magnifier 100%

2U1|4SDOJ NYDNUDA
Y4 U0 211D

y4o2uJapun
2|1} 2y} boup pup

®
g
Q
®

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

( *Untitled Project - QGIS s o *
Project Edit View Llayer Settings Plugins Vector Raster Database Web Progessing Help

= = ™ S (5] N P o (B .

8 & g0 OB M - 3 Jd s @ N-e-LEER o (T~

BV 2 W = @ 5 ® ~ H

Browser B Processing Toolbox 5%
ieY®*0 . A .
Favorites S
» [@) Home @ Cartography -
» a\ Q@ Database
» DA Q@ File tools
»

Q@ Graphics

@ Interpolation

Layer tools

@ Network analysis

@ Raster analysis

Q@ Raster terrain analysis
@ Raster tools

Q@ Vector analysis

2

@ Geopackage
/ spatialite
@ rostGis

(o]

- @ XVZ Tiles

3 OpenStreetMap Identify Results B®

& wes 13 o
7 WS = Feature Value
Layers L
v AwY £ - e
V' © Vanuatu place names
V| Vanuatu_roads OSM_2020
v [l Vanuatu_coastline
V' I Efate Sentinel2 20190330.tif
< >
Mode Current ~ Auto open form
Help
f8 Magnifier 100% < Rotation 0.0° 2 V Render @ erscian @

X
J
o
=
|
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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

- W PAREE 4 ) (@ =

. > ja

e Navigate to C:\QGIS Training Vanuatu\03 Workspace
° Save the project as 2020_Vanuatu_QGIS_Training1

Q
= B © o] ’ = oo (30 —
‘ 3R OB »a 5050 jd e e R-ag-EE%I=- 0
L aerdl =945 R ° B
Browser CE " 3 rocessing Toolbox B®
Vo lnevme : 4 2 " a \
= Favorites B < ]
9 » [8) Home @ Choose a QGIS project file X " W =
4 [ » Q@ Database
Local Disk (C) > QGIS Training_Samoa > 03 Workspace v O | se kspace » - <
A |» oo t g P = » Q@ file tools
Q
B |"O® Organize > New folder =+ @ P. X Graplilcs
& GeoPackage » @ Interpolation
R, -| 2 spatialite S A Name ate modifie Type » @ Layer tools
@~ @ rostcis » @ Network analysis
P mssaL ¥ 3D Objects No items matc » @ Raster analysis
@ g Oracle B Desktop * @ Raster terrain analysis
@~ @os2 5 i » @ Raster tools
Voo @ WMS/WMTS B Daciments » @ Vector analysis =
Y| v @ xvzTiles & Downloads =
3 OpenstreetMap P i Identify Results L
& wes 113 4
& WFS = & Pictures Feature Value
B videos
Layers e®
“ A=Y 2 s ey £ Local Disk (C:)
v © Vanuatu place names GOV )
V' Vanuatu_roads OSM_2020
' [l Vanuatu_coastline 020 Vanuatu QGIS Training 1 ’
V| I Efate_Sentinel2_20190330.tif
Save as
A Hide Folders
< »
Mode Current ¥ Auto open form
Help
Coordinate 9936,-17.3523 & Scale 1:263038 v fg Magnifier 100% S Rotation 0.0 ° % V| Render @ £pSG:4326 Q

e (Close QGIS and then open it again

e Locate and press the Open Project button

e Navigate to C:\QGIS Training Vanuatu\03 Workspace
e Select 2020_Vanuatu_QGIS_Training1.qgs file

o (lick Open

Make sure that your project loads successfully, we will use it for the next exercise.

o
—
o
>

)P/ /\ @Go B & m (Q)sPrep
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Exercise 3 — 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. Vanuatu_place_names), followed by line
layers (i.e. Vanuatu_roads_2020_OSM), then the polygon layer (i.e. Vanuatu_coastline) and at
the bottom the raster layer (i.e. Efate_Sentinel2_20190330.tif)

Layers B

o = i

e Drag the raster layer below all I | 3
of the other layers v 3" Efate Sentinel2 20190330.tif

v © Vanuatu_place_names
v Vanuatu_roads_OSM_2020
v - Vanuatu_coastline

Layers X
v 8 » Y F 5 !
v © Vanuatu_place_names
e Turn off the v Vanuatu_roads_OSM_2020
Efate_Sentinel2_20190330.tif raster —_— v . Vanuatu_coastline
layer by clicking the V next to the layer > -
name

BI®PAMA G B = m  @)serep
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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).

.

. .|T|'I :-:G; |'{-|-\| |'Q| 11 I;{-EI‘ i--"—-‘tl |'{-\| [ |
JQ;T'] fl\_‘ll 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 Vanuatu

e Right click on the Vanuatu_roads_OSM_2020 layer and select Zoom to Layer *

b
¥
U
S
)
:

{ 1 (@)serep
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This will zoom you in on Efate region and show all the lines associated with the Open Street Map roads
and the points associated with the Vanuatu_place_names layer.

You can also zoom to a layer by selecting the layer in the and then right clicking on
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 Port Vila.

e Turn on raster layer Efate_Sentinel2 L2A 20190330.tif
e Turn off Vanuatu_coastlines layer

e Use the Pan tool and Zoom In tool to find the Port Vila harbour

Save the project as C:\QGIS Training Vanuatu\03 Workspace\2020 Vanuatu_QGIS_Training2.qgs

BISPAMA Goem & m @srer
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Exercise 4 — 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:

e Project
e C:\QGIS Training Vanuatu\03 Workspace\2020_Vanuatu_QGIS_Trainingl

e layers

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

C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_WDPA_Polygons.shp

C:\QGIS Training Vanuatu\02 Datasets\Vanuatu_WDPA_Points.shp

QGIS Training Vanuatu
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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, Vanuatu_coastline, with the name for each

island.

e Right click the Vanuatu_coastline vector layer select Properties

Ld

Browser @

-0

N 0 Home Zoom to Selection
’ A\ % Show in Overview
» (J DA\ Show Feature Count
" Copy L
&> GeoPackage Py sever
/ SpatiaLite Rename Layer
@ rostGis L] Duplicate Layer
» mssaL " d Remove Layer
@ Oracle ==
@ DB2 Move to Top
» @ WMS/WMTS  Open Attribute Table
v & XYZ Tiles
A 4 .as
- / Toggle Editin
=" OpenStreetMap | ~ o G
@ WCS Eilter...
V) WFS Set Layer Scale Visibility...
— Set CRS >
o« @ = TV &~ @0 Export >

~T@®TO -
- >/ Zoom to Layer
~ Favorites

7

v ©® Vanuatu_place_nar Styles
v Vanuatu_roads_OS
Vanuatu coastline
v =" Efate_Sentinel2_20190330.tif

Properties...

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:

QGIS Training Vanuatu
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fi Information
{;\ Source

¥~ Symbology

Diagrams

\.‘ 3D View

' Source Fields

! Attributes Form

Joins

Auxiliary
n Storage

@ Actions

. Display

& Rendering
Variables

l‘ Metadata

H Dependencies

B Legend

8 QGls Server

n ngmzmg

(3 Layer Properties - Vanuatu_coastline |

bels X
#d Single labels vlle
Label with | abc Is_Name —, Set this to the attribute you
v Toxt Sample want to label (Is_Name)
Lorem Ipsum s ® Select Text
e (Colour to be Black
Lorem Ipsum »
= B“’J"”';f“'“g Font MS Shell Dig 2 - &
@ Background | style Regular > | &
J Shadow i 2 _
3 Placement UE& s & B& I €
4 Rendering | gpe 10.0000 AR =S
Points > | €
oo | - .
Opacity 1000% -+ €
Type case | No change Kk =8
Spacing  letter 0.0000 s €
word | 0.0000 K =8
glend mode | Normal K =
Apply label text substitutes
4 »
Style ~ oK Cancel Apply Help

And lets give it a buffer to make the labels stand out from the data

QGIS Training Vanuatu
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1 (2 Layer Properties - Vanuatu_coastline | Labels ° Se/ect Buffer

| #i Single labels

‘(i Information Label with abc

,* Select ‘Draw text buffer’

“Q Source v Text ple
¥ Symbology Lor
@Bl Labels
®i o -
o) (Do Lorom Jpan o126 v ||K =
\" D View e Tel Buffe
Source Fields Draw text buffer €=,
b - [ & |
- Attributes Form E—— Size 1.0000 NE=E
"JShadow Millimeter - | €
Joins #* Placement
i / Rendering Color - €
Auxiliary
Storage Color buffer's fill
Opacity 100.0 % HK=h
o® Actions
. Display Pen join style I} Round - e
|
\@’ Rendering glend mode | Normal -le
| Variables Draw effects
[
B vetadata
ﬁ Dependencies
"= Legend
88 qals server
-] Digitizing
4 »
Style ~ 0K Cancel Apply Help

e (lick OK

The Islands should now be labelled as below:

(@ 2020_Vanuatu_QGIS_Training1 - QGIS - o ¢
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
- B 3 S D ®3 0) 1 ’ &
BREGRX O0BL  APPR, BRES & -K-5-5 & o~
BGV. 2 # “AEHANEE%E R 2
LAVAL: B Vit B o
Browser e® Processing Toolbox T
iev®eo oA A
Favorites -
» (&) Home » Q@ Cartography =
= NAOREJISUAND g SD:::;:: Y
— EMAGYISIAND 3 Fi
f = O PEUENSUANDIES 5 » Q@ File tools
» E\ =) » @ Graphics
@ GeoPackage — » @ Interpolation
/£ Spatialite » Q@ Layer tools
@ rostals » @ Network analysis
P mssaL » @ Raster analysis
@ Oracle » @ Raster terrain analysis
@ o2 » @ Raster tools
» @ WMS/WMTS - s » @ Vector analysis =
> @ JeUNROCH 2 ”
¢ JARUMAROGKS
3 OpenStreetMap OEPTEAD Identify Resuits CL
@ wes ! - - 6 &~
V) WFs + ) Feature Value
Layers

AT E-RAO
V' © Vanuatu place names
Vanuatu_roads OSM_2020

Vanuatu coastline
v ¥ Efate Sentinel2_20190330.tif

< y

Mode | Current ~ Auto open form

N
Help

trivk Coordinate | 168.

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

Save the project

X
d
L°,
>
G
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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 Vanuatu_coastline vector layer select Properties

7
Browser P®
e T ®*O _
S >/ Zoom to Layer
Favorites
» [&1 Home Zoom to Selection
» C\ 2 Show in Overview
» LI DA Show Feature Count
» E\
&> GeoPackage Copy Layer
/£ Spatialite Rename Layer
@ rostais L] Duplicate Layer
» mssaL "4 Remove Layer.
@ Oracle == il
@8 ps2 Move to Top
’ 2«'1 WMS/WMTS "~ Open Attribute Table
v & XYZTiles 4/ Toggle Editing
* OpenStreetMap
@ WCS Eilter...
V2 WFS Set Layer Scale Visibility...
o Set CRS »
@ ® T & & Export »
v ©® Vanuatu_place_nar Styles
v Vanuatu_roads_OS —
Vanuatu coastline
Vv " Efate_Sentinel2_20190330.tif
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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

e (lick OK

@ Information v 3

Simple fill
‘l\s\ Source

=
&L symboiog,
€axm Labels
Diagrams
7 %

\*' 3D View U j L

ﬁ Source Fields Symbol layer type Simple fill
n Attributes Form

Fill color
Joins Fil style | [ Solid
Auxiliary Stroke color
ﬁ Storage
Stroke width  0.260000
,Q Actions
Stroke style Solid Line
- Display
Joinstyle | ER) evel
& Rendering
x | 0.000000
. Offset
|
Variables v |0.000000

‘" Metadata
m Dependencies
Legend

QGIS Server

n Digitizing

v Enable layer €=,

» Layer Rend

Style

|
Transparent fi

7\

H N EHTE =N

Copy color

Paste color
Pick color
Choose color...
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< Millimeter v | &
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Draw effects

o Cancel Apply Help
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The output should look something like this:

Q) *2020_Vanuatu_QGIS_Training1 - QGIS - o >
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
SR S (3] [0 ~ 13 " =
BB Y8 QW5 =P P A ' @@~ G- -~ YS=~-P M.
L RV “QEHRNERDE R 2
2./|8 %~
Browser B Processing Toolbox
V. ieY®o hadad
|- favorites 5
9 » [5) Home s, » @ Cartography =
(- » A ¥ [NAGREJSIAND) » Q@ Database
A |» Do pEREND (| PO RAD » Q@ File tools
o B\ N » @ Graphics
@ @ GeoPackage » @ Interpolation
L~ /7 spatialite » @ Layertools
@~ WrosiGis » @ Network analysis
5 P mssaL » » @ Raster analysis
(=] @ Oracle e » (@ Raster terrain analysis
%~ @oe e » @ Raster tools
> @ WMS/WMTS & &F q°° \ » @ Vector analysis .
|~ ®xz1e RirReed
JARUMA-R OCKS
3 OpenStreetMap I Identify Results ®
[KNAPRMSUAND] N\ %
& wcs N 2 odadliod =
V) WS Feature Value
Layers JARTOKAVISUAND P
e Ya-BA0 < B
v © Vanuatu_place_names
V. Vanuatu roads OSM_2020
_ Vanuatu coastline
v " Efate_Sentinel2 20190330.tif
‘ >
Mode | Current ~ || Auto open form
Help
Coordinate 168.7056,-17.7471 | Scale 1:212461 v | @& Magnifier| 100% 2 _Rotation |0.0 3V Render @ epsciane @

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

e Drag in the Vanuatu_WDPA_Polygons.shp and Vanuatu_WDPA_Points.shp into your
workspace

e Right click the Vanuatu_WDPA_Polygons vector layer

e Right click the Vanuatu_WDPA_Polygons vector layer select Properties

e Select Symbology

e Select Categorized

e Select Column to Categorize by, in this case ‘DESIG’, which is the field that tells the class of
protected area

e Under Symbol, click Change then then make the Opacity to 50% (this makes the color 50%
transparent) and click OK

e Under Color Ramp, select Spectral

e Select Classify near the bottom left hand corner of the dialog box in order to group the polygons

e (lick OK

BISPAMA Gom ¢ m @srer
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@ Information amn | abe DESIG
A% source Symbol
o
€3 Labels Symbol ¥ Value  Legend | ( Symbol Selector X
= vl Forest ... Forest Conservation Area
, Diagrams vl Marine ... Marine Protected Area = Fill
~ ’ vid Marine ... Marine Reserve -
N 3D View v [ Recreat.. Recreation Reserve M simple fill
vl Reserve Reserve r
. Source Fields vEH
‘ Attributes Form
| Joins
i Auxiliary B

Storage

o@ Actions
. Display

0/ Rendering

Variables

I I Metadata

v

All Symbols a v | a2

‘ Dependencies

i - !
8 Qais Server ,

B2 Digitizing 1 Save Symbol | Advanced *

@ P | | o Delete All
o e

Help

The output should look comething like this:

@ *2020_Vanuatu_QGIS Training1 - QGIS - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
(EBRRRY OSRPL " APPLARKGREINIS @ ~8-5 3 Tl -
LLRAYAL =qE%E3%% R 2 B
Browser @ Processing Toolbox 3%
\A P - w A 3
| X Favorites -
9. » (&) Home » @ Cartography &
S8 » Baca : 3 URCRBIELARD » Q@ Database
A |y oo : ” SEREVAQISIAND » Q@ File tools
S ’ E\ » @ Graphics
@ GeoPackage g » @ Interpolation
~| /7 Spatialite o » @ Layer tools
+ @ rosGls 7 2 s ETOTARSELARD » @ Network analysis
- » mssaL /- » @ Raster analysis
= @ Oracle » Q@ Raster terrain analysis
& -| @os2 » @ Raster tools
» @ WMS/WMTS ’ N ¢ 2 » @ Vector analysis =
V|~ @ XxvzTiles JReUVAROCKS -
JAPUMAROGKS :
3 OpenStreetMap g & ? igentify Resits o
& wes [KNAPRISIAND] \ 3 %% 5 P
) Wrs = e Feature Value
Layers e JARTOKAYSUAND)
vAEART B e o
V' © Vanuatu_place names
V' © Vanuatu WDPA points
v Vanuatu_roads OSM_2020
v v

V! [ Forest Conservation Area
Marine Protected Area
Marine Reserve
Recreation Reserve
Reserve

LRI IR

v Vanuatu_coastline
Vv ¥ Efate Sentinel2_20190330.tif
RIKSISUANS
[EKARUMITERISTANDS
-~
.

‘ »
Mode | Current ¥ Auto open form

Help

Coordinate 168.1160,-17.4208 Scale 1:212461_~ g Magnifier 100% 2+ Rotation 0.0° %V Render & EPSG:4326 Q

o
—
J
>

G
-]
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Point S

ymbology
Right click the Vanuatu_WDPA_Points vector layer and select Properties
Click on “Simple Marker” to change the point symbol (the Marker)

(2 Layer Properties - Vag Riggoints | Symbology X

/i Information v Marker
@ Simple marker

3D Snirra

¥ Symbolo

€3 Labels

o Diagrams

\“ 3D View &

ﬁ Source Fields Unit

Millimeter

! Attributes ™ _..n a >

Joins Size

4.40000

¥ 5
ﬂ Auxiliary Rotation  0.00 ° K =8
Storage

n@ ASions All Symbols av~| gl
I . Display
! Q/ Rendering ’ ’ ® ® O
i Variables
E l Metadata diamond blue diamond green diamond red dot black dot white
{ ﬁ Dependencies
i "= legend ® ® © ® ®
QGIS Server
dnt hiue dnt hrown dnt areen dot aranna dnt nink =
[u Digitizing = diamond red Save Symbol | | Advanced ¥

P Layer Rendering

Style ~ Cancel Apply Help

el

You see that there are a variety of style options to choose from. We want to change our marker from a

a red diamond (or whatever you prefer), change the colour and the size

Click Apply to save the changes and apply them to the layer

The map looks a little messy so we want to make the Vanuatu_place_names not visible on the

map in order to make the protected areas stand out more. We can simply uncheck the layer

Vanuatu_place_names in the Table of Contents

circle to

[ ]
e Then click OK to return to the map.
°

Layers @®

<« 7 ¥ 7“ >1 0

Vanuatu_WDPA _points

v Vanuatu_roads_OSM_2020

v
v
v

v (9 Vanuatu_WDPA_polygons

v

v

v
v |:] Vanuatu_coastline
v

D Forest Conservation Area

[ ] Marine Protected Area
Marine Reserve
Recreation Reserve

[ | Reserve

Efate_Sentinel2_20190330.tif

m  (Q)serep
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e The results should look something like this:

\/\~\
PRNGUNAVISUANDS
PR
ISUAND,

AN .
\)'tkm;u‘a
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Line Symbology
Changing the symbology of a line is similar to changing a point.

e Right click Vanuatu_roads_2020_OSM and select Properties
e Select the Symbology tab
e C(Click on “Simple line”, change the colour to orange and the stroke width to 0.4 mm

(2 Layer Properties - Vanuatu_roads_OSM_2020 | Symbology

o[ single symbol =

(i Information Y —

~— Simple line

38 Source

Symbology

Unit | Millimeter
|100.0% |+

Joins =

‘e

‘1 Auxiliary

<MW Storage

C@ Actions
. Display & @

&  Rendering @ @

Variables

<L All Symbols

m~ Motadata cat trail dash black dash blue dash gray 1 dash gray 2 dash gray 3

ﬁ Dependencies

Legend

v

QGIS Server ] ‘
- Save Symbol | | Advanced ¥

ﬂ Digitizing

p Layer Rendering

Style ~ Cancel Apply Help

e C(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

BI)P’\FV‘/\em H| e D
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e locate and press the Save Project As button
(. *Untitled Project - QGIS
Project Edit View Layer
2 i ¢ B8 S

‘3 % ¥ W ) R

Settings Plugins Vector

e Navigate to C:\QGIS Training Vanuatu\03 Workspace
Save the project as 2020_Vanuatu_QGIS_Training3

2

G
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Exercise 5 — 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:

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

USE THE FOLLOWING LAYERS FOR THIS EXERCISE:

e Vector layers
Polygon layer — Vanuatu_WDPA_Polygons.shp
Point layer — Vanuatu_WDPA_Points.shp

e Raster layers
Efate_Sentinel2_20190330.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.

e 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 Vanuatu satellite imagery raster layer
o Add in the layers Vanuatu_WDPA_Polygons.shp and:
1. Categorize the symbology to colour the polygons in a variety of colours by
designation (“DESIG”)
2. make the areas 60% transparent and
3. label polygons with NAME, set the opacity to 70% 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 (type in space using spacebar) here to make the labels more
concise. Also under Formatting, there is an Alignment option, please select
Center to make the labels centre-justified (please see figure on next page)
5. add a buffer around the label and set the opacity to 70%

BISPAMA Gom & = @srer
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() Layer Properties - Vanuatu_WDPA_polygons | Labels

G Single labels

fi Information Label with abc NAME ¢
‘{:\\ Source v Text Sample

¥~ Symbology Lorem Ipsum e Type a space using the

@84 Labels spacebar into the Wrap on
%, Diagrams rr— character line here

S

n¢ 3D View - —
+ab . X

; 0 Formattin ole line

E Source Fields “: L g Multipl

= .
B8] Attributes Form [0 JUERGIEIE]

J Shadow Wrap lines to No automatic wrapping fa

4 Placement
_/ Rendering

Joins Maximum line length

Line height 1.00 line

L Auxiliary
& ® Storage

® Actions

. Display

&  Rendering

Decimal places |3 ~ -

Show plus sign >

Variables
l‘ Metadata
ﬁ Dependencies
Legend
QGIS Server
ﬂ Digitizing

Style ¥ 0K Cancel || Apply Help

o Add Vanuatu_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 (using
the spacebar again) and set the Alignment to Center. Please use whatever symbology
you would like.

e Zoom into Efate
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Your screen should look similar to the image on the following page.

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
() QGIS_Document - QGIS

Project Edit View Layer Settings Plugins
1 3 &

™

\J

0:-0 (| [=
RSV, 28 @

e Name your new print layout “WDPA_Example_Map”

QGIS Training Vanuatu

@)sprep

36



(2 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

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 "WOPA_Example_Map
Layout Edt  View Rems Add ltem Atias smmz
L] CRAe @8 88 5%

&9 I

e e L s 0 S 20 Y [0 R o o 02/ S P s Bl e e R PO I - i e | [T

* @ o=

Items Window

Layout | TtemProperties  Gudes
Item Properties 2%

Print Canvas

Composer Items Toolbars

o G

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

e

Restore last change (redo last change)

Revert to the last change (or undo last action)

BI®PAMA o m & - SPREP
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|EJ Add new map from QGIS map canvas to print canvas
ﬁ] Add image to Print Canvas
T
Q Add label to Print Canvas
s
“-£3 Add new legend to Print Canvas
=D 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.
Items Window

The Items Window 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 | UndoHstory

Items X

e Inthe Items Window click on
the Item Properties tab

n:’\:’;p“‘"’ — P e Set the paper size to be A4

Page Size /
L -lel

Size

Crientationl] Landecape > 4-_1 4— * Settheorientation to
= Landscape

W 297.000 K=t

Heght | 210.000 s €

Exchude page from exports €=,

Background v

X
]
L°,
a
>
]
(S/
-}
b
2
o
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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.

e Select Add Map tool "_E3 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 |¢uu |¢:|u | |_'|UU
LI T T T O O T T T T T T T T T T T T AT O AT (T B B

‘l
| =

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:

13
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.

<
’I. 1 ey . . . .
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.

e Select Add Label © from the Composer Items Toolbars

.jf?"\' "“ o H & - @S?.REE

-~
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e |Left click on some of the white space at the top of the page and drag the cursor to create a text
box

PIIII|lIllls‘?IIl|IIIl|lqolll|IIII|15I’0lIl|IIlI2(I)OIII|IIII|25I0IIL|KIII|.

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

1terms Undio History
S e - e Click on the label in the
v T Lorem ipsum 4’
v Map 1
This allows us to edit this particular
item
Layout Inem Proger Ses Gudes
Nem Properties =
Labed

W Mamn Properties

e Change the map label to
Lorem psum F g p

“VANUATU WDPA EFATE”

= ¢ Click the Font button to open
the Font edit window
e Change Font to size 26

Render xa HTML

Lrrser T an £ xpr esmmon

w Appearance

Fort

Font color S -

Horizontal margey 000 e -
Ver Boal margn 000 e
Honzontal algrerent

Left Center Right © Jusafy
Ver Sl shorvnment

N . 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”

BIOPAMA éo m @& m  (@hspPrep
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() *WDPA_Example_Map B 5 "

Layout Edit View ltems Add Item Atlas Settings

BLELREB b ®giplkhe : Y |
PLANAT D@L K EE M E
i
i P ‘0\ [ \20‘ [ 14q i |GD¢ () 80\ (. |1E:O\ | \IZ-UK | iH‘OI \ Jwyo| | \lS‘UI | ‘ZOKO\ | ]22\0> | |24‘D\ \ Ze.ol | IZS‘O‘ | ‘30-0\ Ttems Undo History
\—) fi = items @
E/‘ (o [m T u) ® = Item
N 5 VANUATU WDPA EFATE 4 v T| VANUATU WDPA EFATE
: . " v Map 1
Layout Item Properties Guides
Item Properties © !

Label
w Main Properties

VANUATU WDPA EFATE

Render as HTML

Insert an Expression...
w Appearance

Font z
Font color _ v

Horizontal margin | 0.00 mm

OO

Vertical margin 0.00 mm

E Horizontal alignment
o
R4 ’ left (@) Center Riaht Tustify 4
1 item selected x: 315.262 mm  y: 79.9 mm page: 1 58.5% v |

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.

™~
Ve

e Use the Select/move item tool to position the legend on the right side of the page

&
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Rems Undo History

items D= e C(lick on “Legend” in the Items
R L—— Window
. = ‘h’ﬁ‘:“;‘f‘“ WOPA EFATE = ® Under the Item properties tab,
scroll down to Legend items
Wyout | Rem properties T _~ * Uncheck the Auto Update
e - option so you can edit the
¥ Mk roperth = legend
f::: B (j' / e C(Click on unwanted layers (if
. any)
Wrap text on e Then click on the red “-“ button

V' Resize to fit contents

v Legend Items

Auto update Update All

{> Vanuatu_WDPA points
Vanuatu_WDPA _polygons
Forest Conservation Area

Marine Protected Area
Marine Reserve
Recreation Reserve
Reserve

&

%" Efate Sentinel2_20190330.tif

Only show ne:@vmt atlas feature

vial ® £

» Fonts

wm page: 1 58.5%

Wrap text on
V' Resize to fit contents
w Legend Items
Auto update

@ Samoa Protected Arcas

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

~—
Samon WOPA, Reset to Defaults
National Par
Ramsar Site, V' Hidden F
Group
Subgroup
\MAZEIEIEPARAR 4ESS

Only show Rems Inside current atlas feature

Using what you have learned, try producing a legend like the one below:

< Vanuatu Protected Areas
Forest Conservation Area
| Marine Protected Area
. Marine Reserve
Reaeation Reserve

Reserve
S R R UG e e |
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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 I:ID]‘rom the Composer Items Toolbars

o 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

Layout Item Properties Guides

Item Properties 3%
Scalebar
¥ Main Properties -

Map Map 1 v

Style Single Box v

v Units
Scalebar units Kilometers

Label unit multiplier 1.000000 s

Label for units km

v Segments

Segments left 0

right 4

® Fixed width

5.000000 units

Fit segment width

Height

» Display
w Fonts and Colors

Set the Units to kilometers
Make sure the Label says km
(to indicate that the scale is in
metres)

You can change the Segments
to adjust scale bar

And you can change the color
of the fonts and how the scale
bar looks under the Fonts and
Colors option

Fill color v €

Secondary fill color MK E!

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.

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

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

this box using the

QGIS Training Vanuatu
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Items Undo History

Items 5

@ Pl Item -

v = <Picture>

v == <Scalebar>

V] 8~ <leaend> v
Layout Ttem Properties Guides

Item Properties B ®

Picture
v Main Properties
Image source

C:/QGIS_Training_Vanuatu/02_Datasets/Logos/BIOPAMA_Logo.jpg

Resize mode

Zoom Click on the browse button

Placement and navigate to

Top left = C:\QGIS_Training_Vanuatu\
» Search Directories 02_Datasets\Logos\

v SVG Parameters

Fill color ‘_;
Stroke color €
Stroke width | 0.20 mi 'S

w Image Rotation

s o Click on the BIOPAMA
Logo Image

(2 Select SVG or Image File

T « Local Disk (C:) > QGIS_Training_Vanuatu > 02_Datasets > Logos

Organize ¥ New folder - @ @ ' o C/ICk Open

= This PC

J 3D Objects

[ Desktop

“| Documents » moe s
¥ Downloads BIOPAMA _Logo
D Music

&= Pictures

_:’ Species
ﬂ Videos
% Local Disk (C)

) CD Drive (E)
=x permitting (\19. v

File name: “ ¥ | All Files N

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\

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)

BISPAMA Gom & m @seree
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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 ‘Vanuatu WDPA map’ to the file location
C:\QGIS Training Vanuatu\04 Outputs

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

VANUATU WDPA EFATE

-

<> Vanuatu Protected Areas

I Forest Conservation Area
Marine Protected Area
Marine Reserve
Recreation Reserve
Reserve

i = s A
Bigl \ Go Bl & = @serep

Congratulations on creating and publishing a map using QGIS!
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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 Identify 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 Vanuatu\03 Workspace\2020_ Vanuatu_QGIS_Trainingl.ggs

e lLayer
Vanuatu_roads_2020_OSM

Identify 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.

e Select the Identify Features tool

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

Layers @®
¢ §l & TV &~ A0

/ Vanuatu roads OSM 2020
v :'. Efate_Sentinel2_20190330.tif

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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Identify Results
P B g T~
Feature Value
¥ Vanuatu_roads_OS...
¥ osm_id 30112142
» (Derived)
» (Actions)
osm_id 30112142
name Ring Road
highway secondary
z_order 6
other_tags
Length 13128.893945075723
» osm_id 319783220
» osm_id 319783224
» osm_id 745030750
b osm_id 745030751

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 Vanuatu_roads_2020_OSM layer and select Open Attribute Table

Layers @
v 3l & T &~@# & 0
Vanuatu roads OSM 2020 g

V| 3 Efate_Sentinel2_20190330) 7~ £00m to Layer
4+ Zoom to Selection

U Show in Overview
Show Feature Count
Copy Layer
Rename Layer

L] Duplicate Layer

[l Remove Layer...

¢ Toggle Editing
Filter...

Set Layer Scale Visibility...

Set CRS »
Export v

Styles »

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

1 ; a A
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(Q Vanuatu_roads_OSM_2020 = Features Total: 2024, Filtered: 2024, Selected: 0 = O
< g s YESJ BE & Fa
osm_id name highway z_order other_tags Length
1 ‘332749087 service 0 "covered"=>"yes" 10.0058637082..
2 332851841 residential 3 10.0316002408...
3 333068453 track 0 10.4898782634..
4 579768979 Pango Road tertiary 4 "lanes"=>"4""0... 10.6517391202...
5 332734178 footway 0 10.6628389834..
6 732446234 service 0 10.9187232322...
7 332734174 footway 0 10.9313419119...
8 579183161 residential 3 100.298749183...
9 531488419 residential 3 100.415074500..
10 332884481 track 0 100.486388113...
: 11 332765405 service 0 100.626839044...
12 732632508 service 0 100.637097576...
13 332933379 service 0 100.639845453... =
‘ ¥ Show All Features,, 5

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 length of each feature or road in this case.

e Scroll across the Attribute table to the column titled ‘Length’
e C(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.

(Q Vanuatu_roads_OSM_2020 = Features Total: 2024, Filtered: 2024, Selected: 0 — §) X
o & P VT EDF B & 5 e
osm_id name highway Z_order other_tags Length >4
1 215176195 Ring Road secondary 6 16717.9702713...
2 215075338 unclassified 3 14195.0820775...
3 30112142 Ring Road secondary 6 13128.8939450...
4 30112034 Devil's Point Ro... tertiary 4 10467.9892839...
5 332981954 unclassified 3 9476.03273397...
6 332768990 Ring Road secondary 6 9178.52464477...
7 378366301 Ring Road secondary 6 9002.3910536687
8 215075343 Ring Road secondary 6 8173.67249759...
9 215045972 tertiary 4 “surface”=>"co.. 7264.82947153...
10 319768210 track 0 6991.55210154...
n 332732019 Ring Road secondary 6 6572.40443661...
12 215045971 Ring Road secondary 6 5772.23387899...
13 319768209 track 0 5726.87363121...
Y Show All Features,

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

1 ~ A RA A E
ﬁ i ‘,' Vi/\ eo G
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Selecting Features

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

) : g » Y[Ee P B

osm_id name highway z_order othe*

e T T
683391546 residential 3
332849683 path 0
307024358 Eden On The Ri... track 0 “surface
332867877 service 0 "noexit"
51132677 service 0
732649219 service 0
24805991 unclassified 3
332878653 track 0 “trackty|
332729069 residential 3
307089442 residential 3
24802700 residential 3

447189 service N “service! ™
»

Selected feature ‘
i - '

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.

Il Features,,

1 ARAA A
BIPAMAGem c = SPREP
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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
(2 Vanuatu_roads_OSM_2020 : Features Total: 2024, Filtered: 2.. — [m} X
4 [+ 8 g a T|E| % © B & @
osm_id name highway z_order othe *
1 ‘Ieniary ‘ 4‘ “surface]
2 683391546 residential 3
3 » 332849683 path 0
4’ Eden On The Ri... track 0 “surface
5 v332867877 service 0 "noexit"
6 51132677 service 0
7 732649219 service 0
8 24805991 unclassified 3
9 v332878653 track 0 "trackty|
10 332729069 residential 3
1 » 307089442 residential 3
12 | 24802700 residential S
‘:2 732447189 <ernvice 0 “service ¥
? 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.

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

BI)P’\N/\ G H & =
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@ Vanuatu_roads_OSM_2020 :: Features Total: 202maered: 2024, Selected: 1 = O
/ [ ) g€ Rl L B 8@ e
osm_id name highway z_order other_tags Length
1 Eden On The Ri... [track 996.430204348...
2 683391546 residential 3 999.158490063...
3 332849683 path 0 997.388115769...
4 332867877 service 0 “noexit"=>"yes"  99.8864124893...
5 51132677 service 0 99.6327498115...
6 732649219 service 0 99.2102224050...
7 24805991 unclassified 3 989.282727012...
8 332878653 track 0 “tracktype”=>"..  981.203818579...
9 332729069 residential 3 98.9769565850...
10 307089442 residential 3 98.7352693612...
11 24802700 residential 3 98.4159183287...
12 732447189 service 0 “service"=>"dri.. 98.4007013820...
13 164077400 secondary 6 “junction"=>"ro.. 98.2126579531...
Y Show All 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 Port Vila with lots of roads
e C(lick the Select Features tool drop down to see the options available

|15 select Feature(s)
| % Select Features by Polygon

Ti€ Select Features by Freehand

(% Select Features by Radius

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

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

Q Vanuatu_roads_OSM_2020 :: Features Total: 2024, Fil . 2024, Selected: 42 = m]
/ e 3 & b @b AL BE R Fe

osm_id highway z_order other_tags Length

243111382 residential 870279198435,

PZERRREDZ) ‘ llvack l l . 86.5777116169...

243111756 ‘ ‘resndennal . . . 840.703335887...
‘ v . | | 37.982327543..
‘ ‘1e5|dennal l 3."suviace’=»"un 4 . 835.930674983...

243111376 ‘ [— . 3| [ 728007827653.

243111377 ‘ ‘l(‘SIdEﬂ(Ial ‘ 3. . 726.895540272...

PZERRRETL] ‘ lvesndcnnal ‘ 3‘ ' 72.3431575313,

243111752 “ ‘lesnd?r\nal ‘ 3’ ' 692.198098322...
‘ residential . 3"‘oneway": >"no” ' 681.620710823...
‘ ‘veﬂdennal ‘ 3. ' 631.161334137.
‘ — . | [ so3672935407..
‘ng Road secondary . 5772.23387899...
“ ‘ . | ' 54.9151905147...

Y Show All Features,,.
. e —
el Y - rr—
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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
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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
Efate_Sentinel2_20190330.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 Efate_Sentinel2_20190330.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 Port Vila near Ifira Island (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.

N e e~ T

Project Edit View BEWEY Settings Plugins Vector Raster Database Web Processing Help

t B a [‘ Data Source Manager Ctrl+L = f’.: I ,’J @ y r\g &0 8
= — Create Layer 4 Q“ New GeoPackage Layer... Ctrl+Shift+N
ae v - B

Add Layer [l .. New Shapefile Layer...

Browser
Vo [neva
'n 7 Favorit(
| @ » [¥ Project

Embed Layers and Groups... /’ New Spatialite Layer...

Add from Layer Definition File... @ New Temporary Scratch Layer...

" Copy Style

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

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 shapefile.

> 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.

> 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.
Geometry type
MultiPoint
~ Line
(L~ Ppolygon
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).

N 4
k

EPSG:4326 - WGS 84 v

BISPAMA Gom ¢ m @sxer
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» 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
length for this field is 80 characters. When you create a text field you need to set the size
(length) of that field. Always allow for a few more characters than you think you will need.

New Field

Name
Type  abcText data v

Length 80 Precision

o Whole number — A field to hold whole numbers (no decimal places). You need to set the
length of this field, i.e. the number of digits the field can hold (e.g. if you set the length 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 | 123 Whole number v
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 length (number of digits) and the precision (how many decimal places
to go to). The number of decimal places counts towards the overall field length (e.g. if you
set the length to 7 and the precision to 3, the maximum number you can input is 9999.999).

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 length, i.e. the number of characters (e.g. 10/11/14 would be 8 characters long).

New Field

Name

Type

il
|:3%] Date

Length 10

Precision
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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
Length: 50

o (lick 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).

e C(lick OK and save the shapefile to C:\QGIS_Training_Vanuatu\02_Datasets\Islands.shp

(2 New Shapefile Layer X
File name C:\QGIS_Training_Vanuatu\02_Datasets\Islands.shp <
File encoding UTF-8 v
Geometry type . Point v
Include Z dimension Include M values
EPSG:4326 - WGS 84 v /)
New Field

Name

Type | abcText data

Length |50| Predi I I
Fields List

Name Type Length Precision

id Integer 10

Name String 50

OK Cancel Help

Your new shapefile layer should be automatically added into the map and appear in the TABLE OF
CONTENTS.
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Creating New Line and Polygon Shapefile Layers

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

Geometry Type: Line

New Attribute
Name: Name
Type: Text data
Length: 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
Length: 13
Precision: 3
e C(lick the Add to attributes list button to add the new attribute
e (lick OK and save the shapefile to C:\QGIS_Training_Vanuatu\02_Datasets\Efate_streams.shp

e lastly, create a polygon shapefile with the following settings:

Geometry Type: Polygon
New Attribute
Name: Name
Type: Text data
Length: 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
Length: 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_Vanuatu\02_Datasets\Island_boundaries.shp

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

e Save the project!

t‘:?"' AN Geo B = m  @)serep
QGIS Training Vanuatu 57



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 7.

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 - Efate_Sentinel2_20190330.tif
e Vector layer - Islands.shp, Island_boundaries.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.

X
J
O
a
>
]
§)
I'®

n (ADsprep
QGIS Training Vanuatu 58

€



- |
® 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 Islands layer in the TABLE OF CONTENTS
e C(lick the Toggle Editing button

BRIV /4 B
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®
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v:: BREY®O
!b Favorites &
» |6] Home
,“ [ Fac
A | Do
y" > I EX
-t & GeoPackage
’{: S / Spatialite
@~ @ rostals
P mssaL
(% @ Oracle
& - @8 oe2 -
\EE~ Layers @6

¢ 3 ® TV &> @ADL
v [] 1sland_boundaries

Islands
Vv " Efate_Sentinel2_20190330.tif

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

e [fyou are not already zoomed into Port Vila, please zoom into the area

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.
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Islands - Feature Attributes n_]

Actions e Intheid field write ‘1’
id 1 ’
Name Ifira Island &
™ e Inthe Name field write “Ifira Island”
oK Can

—————————————— — SS——

e (lick OK to finish creating the point

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

e (lick the Move Feature(s) tool

e Move the cursor over your point

e |left click and hold over the point

e Move the cursor to the Ifira Island and release the mouse button

The point should now display on the new location.
To delete a point, follow these steps:

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

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

m

e (lick 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:

e (lick the Toggle Editing button -

The following dialogue box will appear

t‘“’"r AN Geo B = m  @)serep
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(2 Stop Editing X

0 Do you want to save the changes to layer Islands?

Save Discard Cancel

e (lick Save

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

o Select the Island_boundaries layer in the TABLE OF CONTENTS
e (lick the Toggle Editing button

oggle Editing e®
Vo OB
'c Favorites =
» [8] Home
% ' 03 C\
% |» Do
YA » OJEN
6’ GeoPackage
'ﬂ 1 /£ Spatialite
@~ @ rostGis
P mssaL
@ @ Oracle
&~ 3 oB2 v
V - Layers @®

@l & VT &~ &0

[ Island boundaries
v @ Islands
V| " Efate_Sentinel2_20190330.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 L

e left click on the map to add a vertex and then trace the outline of the Ifira Island by left clicking
to add vertices at the boundary of the island. Once you have traced the outline, right click to
finish the polygon and add attributes.
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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.

Island_boundaries - Feature Attributes nl
Actions
. * In the id field write ‘1’

id 1 / I

Name |Ifira Island St © Inthe Name field write “Ifira Island”

Type |Island k

e Inthe Type field, write “Island”
0K Cancel

e (Click 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 Vanuatu\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_Vanuatu/02_Datasets/GPS_Data

. A . B L C | D |
1D X-coord Y-coord Notes

Testl 139.1765 15.1899 This is an example.
Test2 139.1766 15.1888 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.

EM Save As 54

— v 1 « QGIS_Training_Vanuatu > 02_Datasets > GPS_Data v O  Search GPS_Data R

Organize ¥ Nev Excel Workbook

Excel Macro-Enabled Workbook
02 Datasets |Excel Binary Workbook

Excel 97-2003 Workbook

CSV UTF-8 (Comma delimited)
Powerpoint (XML Data

Single File Web Page

Web Page

£3l Microsoft Excel|EXC€! Template

Excel Macro-Enabled Template
@ OneDrive Excel 97-2003 Tgmplate

Text (Tab delimited)

® This PC Unicode Text

3 ) XML Spreadsheet 2003

B 3D Objects | Microsoft Excel 5.0/95 Workbook
B Desktop CSV (Comma delimited =
B Formatted Text (Space delimited)
= Documents |Text (Macintosh)

¥ Downloads Text (MS'_DOS)

) CSV (Macintosh)

J Music CSV (MS-DOS)

DIF (Data Interchange Format)
SYLK (Symbolic Link)

| videos Excel Add-in

£ Local Disk «._.i E)g:l 97-2003 Add-in

¥ CD Drive (E) |XPS Document

. Strict Open XML Spreadsheet
File name: |openDocument Spreadsheet

Save as type: |CSV (Comma delimited) il

Generic

Vanuatu

& Pictures

Authors: USER Tags: Add atag Title: Add a title

A Hide Folders Tools ~ Cancel
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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.

e For File Name: Navigate to C:\QGIS Training Vanuatu\02 Datasets\GPS Data\ Sample_GPS.csv
e Layer name: you can name the layer whatever best represents the data collected
e File Format: please select CSV (comma separated values)
e Geometry Definition:
o Select Point coordinates
o Xfield: the field in the csv file that contains the x coordinates
o Yfield: the field in the csv file that contains the y coordinates
o Geometry CRS: Select the coordinate system that the data were collected in
Click Add

(Q Data Source Manager | Delimited Text X

B Browser le name C:\QGIS_Training_Vanuatu\02_Datasets\GPS_Data\Sample_GPS.csv all
. g Vector ple_GPS Encoding UTF-8 -
¢ Raster w File Format
% Mesh )
szg V€S € ® C5V (comma separated values)
,ﬂ Delimited Text Regular expression delimiter
h?;{g GeoPackage Custom delimiters
’: Spatialite » Record and Fields Options
b PostgreSQL v Geometry Definition

, MssaL éx feid csard g
X Oracle Well known text (WKT) Y field Y-coord =

No geometry (attrib

DBZ’ DB2
s Geometry CRS EPSG:4326 - WGS 84 -~ @D
m Virtual Layer

- v Layer Settings
&2 wmswmrs z

Use spatial index Use subset index Watch file

L wes

& WES Sample Data
:‘“Il: ArcGIS Map Server ID  X-coord Y-coord _ Notes

1 Test1 139.1765 15.1899 This is an example.

&) ATCGIS Feature Server 2 Test2 139.1766 15.1888 Another example.

# GeoNode

Close Add Help

Points should now display in the QGIS interface.
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file:///C:/QGIS_Training_Vanuatu/02_Datasets/GPS_Data

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

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

Q 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 U  |Comma Separated Value (*.csv *.CSV)
Czech Cadastral Exchange Data Format (*.vfk *VFK)
Organize v New folder EDIGEO (*thf *.THF)
= EPlinfo .REC (*.rec *REC)
& This PC Q Name Date modified Type|ESRI Personal GeoDatabase (* mdb *MDB)
ESRI Shapefiles (*.shp *.SHP)
- 3D Objects GPS_Data 2/25/2020 8:12 PM File flESRI Shapefiles (*.shp *.SHP)
2/24/2020 8:57 P\ ve
B Deskiop MReny 24 J,“O & ; GPS eXchange Fi
B pocuments Logos 2/24/2020 9:14 AM o =
& Downloads | Island_boundaries.cpg 2/25/2020 3:38 PM CPG |GeoJSON (*.geajson * GEOJSON)
£l 1sland_boundaries 2/25/2020 DaF (GeoJSON (*geojson *GEOJSON)
d Music = . . N __.. |GeoPackage (*.gpkg *.GPKG)
- || Island_boundaries.prj 2/25 PR Al GeoRSS (*xml *XML)
| Island_boundaries.qpj 2/25/2020 3:38 QP) HGeoconcept (*.gxt *.txt *.GXT *.TXT)
<* Species [] 1sland_boundaries.shp 2/25/2020 4:13 PM 5Hp [Geography Markup Language [GML] (*.gml *GML)
B Videos 01 . . . __ |Geomedia .mdb (*mdb *MDB)
sland_boundaries.shx 2/25/2020 4:13 PM SHX Geospatial PDF (*,pdf *PDF)
| % Local Disk (C:) | Islands.cpg 2/25/2020 3:35 PM CPG |Hydrographic Transfer Format (*.htf *HTF)
* itf * *ili * * *
I« coDrive(® £l Islands 2/25/2020 3:47 PM DBF ::IEEH: ; E;tff :ﬂl *':;1 *I)T(:FX)"(AMLL'LllL)l)
=x permitting (\\19. » LI Islands.prj 2/25/2020 3:35 PM PRJ Flidrisi Vector (vet) (*vct *VCT)
Keyhole Markup Language [KML] (*kml *kmz *KML *KMZ)
File name: ‘lds_OSM_ZOZO ~ | |All files \

@) g AICOIS Feature Server

+

& 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 0 LineString25D
4 track_points 0 Point25D
2 tracks 0 MultiLineStringZSD
Sl wavpoints 4 Point250

(0]¢ 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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