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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

BIPAMA éom & m  (3)SPREP
QGIS Training Solomon Islands 4


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.

.: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

BISPAMA o m ¢ = @seer
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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.

BIPAMA éo m @ m (@)sPrep
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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.

1 AR A
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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

BISPAMA Gom ¢ m @sre
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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.

BISPAMA Gom & m @serere
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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 Solomon lIslands\02 Datasets\SLB_2020_boundaries_OSM.shp
2. C:\QGIS Training Solomon Islands\02 Datasets\SLB_2020_roads_OSM.shp
3. C:\QGIS Training Solomon Islands\02 Datasets\SLB_2020_placenames_OSM.shp

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

° Raster Layer Data
1. C:\QGIS Training Solomon Islands\02 Datasets\Imagery\SLB_2020_Guadalcanal_Sentinel
2.tif

WE WILL BE SAVING THE PROJECT TO:

C:\QGIS Training Solomon Islands\03 Workspace\

Call the file/project something relevant like: 2020_SLB_QGIS_Trainingl

ﬁ : ‘,P . .(A go > = @gggg
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file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/
file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/
file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/
file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/Imagery/
file:///C:/QGIS_Training_Solomon_Islands/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:

= @ P ™ e S 5 93 WL
BREREXE O 2 e 5 e AN~

BR@V.Z = [

@n.o«n % Recent Projects

to0

] project

g T e
% I» 95:32655 (W5 84 | UTM 790 S9N
7| e
@ |
..

S

Oapabase  Protocel: HTTP(S), docs, et

25,003 1o get your copy of verson 3.10.1

U

Cose

Coordnate

B scle 12965491 ~ | (@ Mogater 100%

3 Rowton [00°

3 VReve Bpcax @

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

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

menu

() Open OGR Supported Vector Dataset(s)

« v A > ThisPC > Local Disk (C:) » QGIS_Training_Solomon_lslands > 02_Datasets

Organize v New folder

2 e3a21241 ol Name

BB Desktop GPS_Data

%) Documents Imagery

¥ Downloads Logos

D Music ] SLB_2020_boundaries_OSM.shp
&) Pictures | SLB_2020_placenames_OSM.shp

| SLB_2020_roads_OSM.shp
] SLB_WDPA _points.shp
_| SLB_WDPA _polygons.shp

¥ Saipan_DFWGIS
% Species

B Videos

‘zm Local Disk (C:)

¢ CD Drive (D:)

s USB Drive (E:)

=% permitting (\\19
== species (\\192.1€

Date modified

Type

File folder
File folder
File folder
SHP File
SHP File
SHP File
SHP File
SHP File

v

o

Size

Search 02_Datasets

7,744 KB

16 KB

File name:

i |

v ‘ ESRI Shapefiles (*.shp *.SHP)

Cancel

v‘—

QGIS Training Solomon Islands
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file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/

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

e Select SLB_2020_boundaries_OSM.shp and click Open

(2 Open OGR Supported Vector Dataset(s) X H
<« v 4 > ThisPC » Local Disk (C:) » QGIS_Training_Solomon_lslands > 02_Datasets v O Search 02_Datasets Pl |
Organize v New folder B ™M O [
383121241 A Name - Date modified Type Size -

B Desktop GPS_Data 0/17/2020 8:19 PM File folder

o O

5 Docu Image 7/2020 7:06 PM File folder
Documents gery
& Downloads Logos )/17/2020 8:18 PM File folder
D Music | ] SLB_2020_boundaries_OSM.shp 10/17/2020 7:42 PM SHP File 7,744 KB
=] Pictures Q SLB_2020_placenames_OSM.shp 10/17/ 7:42 PM SHP File 5KB
[ : 10/17/2020 7:42 PM HP Fil 3,836 K
_L’ Saipan_DFWGIS Ej SLB_2020_roads_OSM.shp 0, S ile ,836 KB
. | | SLB_WDPA_points.shp 10, 42 PM SHP File 3KB
= opecies [] SLB_WDPA_polygons.shp 10/17/2020 7:42 PM SHP File 16 KB
B videos
‘e LOcal Disk (C:)
#» CD Drive (D:)
reen e LAY ¥
File name: | SLB_2020_boundaries_OSM.shp ESRI Shapefiles (*.shp *,SHP) v
Cancel
e You should then see the dialog box below
o (lick Add
A ( Data Source Manager | Vector
Source Type
® File Directory Database Protocol: HTTP(S), cloud, etc.
Encoding Automatic v

Source
* Delimited Text

Vector Dataset(s) C:\QGIS_Training_Solomon_Islands\02_Datasets\SLB_2020_boundaries_OSM.shp (]

I,;‘%: GeoPackage

) i‘; SpatiaLite
* PostgreSQL

. MSSQL

Close Hel
- Oracle p

Bl)P f\V/\ @ B & - 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

Q) *Untitled Project - QGIS

-~

"~

e,

v [ S1B 2020 boundaries OSM

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Proessing Help
Y = [ 8/ 5 @ 0 D[ U
DEERRY QP HPL JepoRry >
. T o ®R 2 H
J
Browser @
Vo nevte
) e
» " Spatial Bookmarks
B | @ home
o
% v oo
A, |»Ds
[+ » R
V,‘, @ GeoPackage
= £ Spatislite .
'u *| v @ postals ¥
e
@ » mssal
s g @ Oracle A4 o uh
=
@ rDBZ %
W Layers @ Q&j‘)
VicanT&s-3al - O

processing Toolbox 2®
™ &

arch.
b (1) Recently used
P Q Cartography
Q Database
Q Filetooks
@ Graphics
Q@ Interpolation
Q Layertools
@ Network analysis
@ Raster analysis
Q Raster terrain analysis
Q@ Raster tools
Q@ Vector analysis
Q Vector creation
Q@ Vector general
Q Vector geometry
Q@ Vector overlay
@ Vector selection
@ Vector table
& GDAL
@ GRASS
& saGa

Coordinate| 165.21,-12.58 ¥ Scale 1:6091729 ~ | & Magnifier| 100%

| Rotaton [0.0° IV Render ®EpsGi436 @

e Repeat the process to add the following vector layer to the map:
C:\QGIS Training Solomon Islands\02 Datasets\SLB_2020_roads_OSM.shp

e Select the Zoom tool
Guadalcanal Island.

from the IJsJlsEly and then use the left click to zoom into

@ *Untitled Project - QGIS
Project Edit View Leyer Settings Plugins

AR O

Rl Dotabase Web Mesh Progessing Help

RABLE

10 P

-4 5= ® -
4
[/
1 Browser PR
Vo nevao
- s -
+ % Spatial Bookmarks
B2 | @ Home
, O
o [» o
/ » D&
2 »Or
%) @ GeoPackage
'.' /£ Spatialite X
o~ | v @ PostGls ¥
P mssal -
@ 7| @ Oracle ° PN
@ & os2 !}
- @ WMS/WMTS .
& ~ | Layers B8 ‘

Vo vanva-arn <8}

v — SLB 2020 roads OSM
V! [7] SLB_2020_boundaries OSM

Coordinate| 161.14,-10.19 |9  Scale 1:6091729 |~

BB ERY =

T

@ Magnffier| 100%

LAY AN

Processing Toolbox
b

Sareh
» (U Recently used
» @ Cartography
» @ Database
* Q Filetools
* @ Graphics
* @ Interpolation
» @ Layertools
» @ Network analysis
» @ Raster analysis
» ) Raster terrain analysis
* @ Rastertools
» @ Vector analysis
» @ Vector creation
» @ Vector general
» @ Vector geometry
» @ Vector overlay
» @ Vector selection
» @ Vectortable
» & GDAL
» @ GRASS
» & sAGA

< Rotation |0.0 ° +| |V Render @ EPSG:4326

@
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file:///C:/QGIS_Training_Solomon_Islands/02_Datasets/

(@ “Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DeERRE DeroAPPpr g . BLER &

K

«

E-LEE#I=-0T B@QVLAW

SEDBABNBAS

«

«

QA NE IR

®R 2 B

2®

Layers
CawTa-BAO

v 7] SLB_2020_boundaries OSM

©

Processing Toolbox

S|

%008 55

Q Search...

(O Recently used
@ Cartography

Q@ Database

Q@ Filetools

@ Graphics

Q@ Interpolation
@ Layertools

@ Network analysis
@ Raster analysis
@ Raster terrain analysis
@ Rastertools

Q@ Vector analysis
@ Vector creation

@ Vector selection
@ Vector table
& GDAL

@ GRASS

& saca

| Q Type to locate (Ctri+K)

Coordinate| 159.994,-9.359 |9 Scale |1:616952 ~ | @ Magnfier 100%

2| Rotation [0.0°

3| [vIRender ® EpsG:4326 R

C:\QGIS Training Solomon Islands\02 Datasets\SLB_2020_placenames_OSM.shp

e And once more, repeat the add vector process to add the following vector layer to the map:

The result should look something like this:

(@ *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

NEERRY ULLRPPR "R, BLER & N-BE-LEEHI=-010- ®RQV.A &

SN BMS

o

SHHHB S

b, e e .

«

«

«

.

SN

®R o B

Layers
vAeTYs-RAOL

v e
V' SLB_2020_roads OSM
v [7] SLB_2020_boundaries OSM

Processing Toolbox B
L SUSORERIE AR N

Q Ssearch...

v

(D) Recently used
@ Cartography

@ Database

Q@ Filetools

@ Graphics

Q@ Interpolation
Q@ Layertools

@ Network analysis
@ Raster analysis
@ Raster terrain analysis
@ Rastertools

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

| Q Type to locate (Ctri+K)

Coordinate| 159.846,9.960 |9 Scale 1:616952 ~ | @@ Magnifier 100%

2] Rotation |0.0°

3| v/ Render  EpsG:4326 @

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

QGIS Training Solomon Islands
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file:///C:/QGIS_Training_Solomon_Islands/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.

e locate and press the Add Raster Layer button (under the Add Vector button)
-

e Navigate to: C:\GIS_Training_Solomon_Islands\02_Datasets\Imagery\

e Select the file SLB_2020_ImageryGuadalcanal_Sentinel2.tif

o (lick Open and then Add to add it to the map

. Browser Source type

® File Protocol: HTTP(S), cloud, etc.

Source
Raster Dataset(s

+ Delimited Text ()
g 4 r Q Open GDAL Supported Raster Dataset(s) x
[ eoPackage

« v 4 <« QGIS_Training_Solomon_lslands > 02_Datasets > Imagery v 0 Search Imagery yel

/ Spatialite

- Organize v New folder = M @

+ postarec _M 3D Objects 2 Name & Date modified Type Size

» MssaL 3 83121241

|&] SLB_2020_ImageryGuadalcanal_Sentinel2 10/17/2020 7:43 PM TIF File

>

) Oracle <] Documents

DB2 pg2 & Downloads | ] SLB_2020_ImageryGuadalcanal_Sentinel2.... 10/17/2020 7:43 PM OVR File LR
4 DB2

= D Music

l_ﬂ Virtual Layer &/ Pictures v

‘ﬁ WMS/WMTS File pame: |SLB_ZOZOJmageryGuadalcanal_SentinelZ Vl All files v

'B-; wces Cancel

g WFS Close Help

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

BE%P AMA Go m =
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@ *Untitled Project - QGIS - a X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DR NLLLRAI PRAKRBLIER b T R@V.Lm A
7 = R~ H
Browser @ Processing Toolbox B®
GeY*to Bt >
Favorites -
» " Spatial Bookmarks » Recently used
» [G] Home » @ Cantography
v » @ Database
» » Q File tooks
, » @ Graphics
DR * @ Interpolation
@ GeoPackage » Q@ Layertools
/£ SpatisLite » @ Network analysis
» & postiis > Q@ Raster analysis
P mssaL » Q Raster terrain analysis
@ Oracle » @ Rastertools
@ os2 » @ Vector analysis
@ WMS/WMTS % » @ Vector creation
Layers L
O L 120
v e
V| © SLB_2020 placenames OSM
V| — SLB_2020_roads OSM
' [ 518_2020_boundaries OSM
— [=] Q Coordnate| 159.435,9.051 | @ Scale 1:616952 ~ | i@ Magnifier| 100% 2| Rotation 0.0° S v Render @ EpsGi3s @
w § 38§
= 2 Q
2 a x
3 0 a o
o 3 3 3
g8 &
E &+ =+
S >
Q. (\) §~
o =
38 =8
—_
=&
Click on the raster file and drag it underneath the SLB_2020_boundaries_OSM.shp. You have now
placed the raster image as the last layer in the Map Canvas
Q) *Untitled Project - QGIS = X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DeBRRY OP2LAPP ARARBGLER &6 -K-6-5H P R@Va 4w B
Qe ® o B
//
Browser Processing Toolbox BE
o [QRY®O ® e
= Favorites h
» " Spatial Bookmarks » Recently used
Q‘ » (@) Home » @ Cartography
9 ’ c\ » Q Database
o [ » @ Filetools
» E\ » Q Graphics
» IR » @ Interpolation
@ GeoPacksge » Q Layertools
/7 Spatialite » @ Network analysis
» @ postGls » Q Raster analysis
@ . » mssal » @ Raster termain analysis
o : Oracle » @ Rastertools
@ & os2 » @ Vector analysis
o @ WMS/WMTS » @ Vector creation
@)+ e » @ Vector general
s » @ Vector geometry
Vet O W L R0 » @ Vector overay
v O SLB 2020 placenames OSM » @ Vector selection
V|~ SLB_2020_roads OSM b @ Vectortable
v SLB_2020_boundaries OSM » & GDAL
v ¥ SLB_2020_ImageryGuadalcanal Se » @ GRASS
& » & saGa
. Coordnate 159.438,9.787 & Scale 1:616952 ~ | @ Magnfier| 100% 2| Rotation 10.0° 3 v Render ®Epsc3 R

f\ G0 @ & wm (Qserep
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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

| e > ) -,
N 2 Y B s

e Navigate to C:\QGIS Training Solomon Islands\03 Workspace\
e Save the project as 2020_SLB_QGIS_Training1

Q
A O e S P i e @ SR U R . = =R — v D
@4 Ly s (O P 2 jd 05 PR o @ = 2} B I s T ® ¢
=G4 HE e B
4
: Browser @x Processing
Vo lnzymo % A
'. Favorites r - &
(+] » " Spatial Bookmarks @ Choose a QGIS project file X ;(
B | @ rHome ; - .
5 e - v » ThisPC » LocalDisk (C:) » QGIS_Training_Solomon_lslands » 03_Workspace v D earch Workspace »p .'ﬂ
9 A %
[+] ’ D\ Organize v New folder - o ie
v D1E )
2% | = = A Name Ditemicdiiad P
3 This PC - e aes Pe o el
A @ GeoPacksge ;
S /£ Spatialite 1 30 Objects No items matck - a
"J >3 » . PostGIS Il Desktop .
i h - P mssaL % Documents i
pe+ @ Oracle [y
G} & o8z & Downloads ‘m
4 M
P, Layers J‘ S 15
LA A WY - O Wt = Pictures il
V‘ < — B videos i1
v © SLB 2020 placenames OSM - !
V| SLB_2020_roads OSM = Lol Disk (@), ke
v [7] S1B_2020_boundaries OSM ——— =
Vv ¥ SLB_2020_ImageryGuadalcanal | Fildfgme: [ 2020 5LB_QGIS Training} P ) “1b,
Save a5 type: - RA
A
~ Hide Folders Save Cancel \
)

e Close QGIS and then open it again

e |ocate and press the Open Project button

e Navigate to C:\QGIS Training Solomon Islands\03 Workspace\
e Select 2020_SLB_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 — 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 TABLE OF CONTENTS

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 TABLE OF CONTENTS is the order in which the map will draw them (i.e. the top
map layer will be at the top of the TABLE OF CONTENTS).

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 TABLE OF CONTENTS 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 TABLE OF CONTENTS 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. SLB_2020 _placenames_OSM.shp),
followed by line layers (i.e. SLB_2020_roads_OSM.shp), then the polygon layer (i.e.
SLB 2020_boundaries_OSM.shp) and at the bottom the raster layer (i.e.
SLB 2020 ImageryGuadalcanal_Sentinel2.tif)

Layers @
o [0 5 ]
e Drag the raster layer below all “ & 7 3L
of the other layers «i» SLB 2020 ImageryGuadalcanal Sentinel2 |
v O SLB_2020_placenames_OSM
V| — SLB_2020_roads_OSM
v! [ ] SLB_2020_boundaries_OSM
Layers @®
v @ T [P S g
v O SLB 2020 placenames OSM
o Turn off the v SLB_2020_roads_OSM
SLB 2020 ImageryGuadalcanal_Sentine v! [] 5LB_2020_boundaries OSM
12.tif raster layer by clicking the V next to =t IP SLD.2020 feageryContibcannl Sentinel2
[s1R 2020 1mand

the layer name
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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

)
(=)

7~ 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
#* ZOOM 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 the islands and atolls of the Solomon

Islands

e Right click on the SLB_2020_boundaries_OSM layer and select Zoom to Layer

BISPAMA Gom ¢ m @serer
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This will zoom you in on Solomon Islands region and show all the lines associated with the Open Street
Map roads and the points associated with the SLB_2020 placenames_OSM 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 on Guadalcanal Island.

e Turn on raster layer SLB_2020_ImageryGuadalcanal_Sentinel2.tif
e Turn off SLB_2020_boundaries_OSM layer

e Use the Pan tool and Zoom In tool to find Ministry of Environment, Climate Change, Disaster
Management & Meteorology in Honiara

Save the project as C:\QGIS Training Solomon Islands\03 Workspace\2020_SLB_QGIS_Training2.qgs

BISPAMA Gom ¢ m @serer
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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:

Project
C:\QGIS Training Solomon Islands\03 Workspace\2020_SLB_QGIS_Trainingl

Layers

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

C:\QGIS Training Solomon lIslands\02 Datasets\SLB_WDPA_polygons.shp

C:\QGIS Training Solomon Islands\02 Datasets\SLB_WDPA_points.shp

QGIS Training Solomon Islands
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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, SLB_2020_boundaries_OSM, with the name for
each island.

e Right click the SLB_2020_boundaries_OSM vector layer select Properties

f 7 §2) Zoom to Layer
y Zoom to Selection
Browser ©2 Show in Overview
(|
Lerv®eO Show Feature Count
Favorites Copy Layer
» ¥ Spatial Bookmarks
Rename Layer
» [&] Home -
» G L] Duplicate Layer
» [ DA [} Remove Layer...
: [[:j Et Move to Top
@ GeoPackage " Open Attribute Table |
/£ Spatialite J/ Toggle Editing |
» @ PostGIS & b
Filter...
P mssaL
@ Oracle Change Data Source... k
& oB2 Set Layer Scale Visibility...

Layers Set CRS ’
v &V &~F &0 Export d
v O SLB_2020_placenames_OSM Styles g

v SLB_2020_roads_OSM Properties...
| SLB 2020 boundaries OSM r. ’u -
v & SLB_2020_ImageryGuadalcanal_Sentinel2 ¥

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

o Select the Label tab, in the top option select Single Labels and Label this layer box as below:

BI}P AMA Gom ¢ m @srere
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=1 Single labels

(2 Layer Properties - SLB_2020_boundariesYOSM | Labels

-

X
&

@ information Value | abc name s Set this to the attribute you
w Text Sam
3 Source ple want to label (name)
; Lore L. o Select Text
¥ Symbology rom Pem
e Colour to be Black
/
'I Diagrams Lorem Ipsum [&[1:752303 |~ ||| I'r_
9. - abe T ext -
NE S p—
<'c Formatting  Font  MS Shell Dig 2 - €
#be Buffer
@ Background  Style | Regular = @,
Attributes Form O Shadow
abe g @r s @w B @w j @v
Joins / Callouts
) €% Placement | Size | 10.0000 (8L
51 Auxiliary Storage 7 Rendering - _
‘ @ Points v | S
Actions
o wor | - .
Displ
& oioiy Opacity 100.0 % €
Q‘/ Rendering
L All Settings a|~| 8
Variables
‘~ Metadata
& Dependencies -
B e - Style - oK Cancel Apply Help
And lets give it a buffer to make the labels stand out from the data
f Fﬁ\’ 2 -
B BIPAMA G m &
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(2 Layer Properties - SLB_2020_boundaries_OSM | Labels

=1 Single labels

%
G Information Value |ab< name

‘{:\\ Source

tl Symbology

@be| Labels

Color buffer's fill

X
e Select Buffer B
BIE
,* Check ‘Draw text buffer’ 1
®|[1:752303 |~ | |& v

Metadata

Dependencies

Style -
Legend 5}

Diagrams
: Buffer
3D View
I v Draw text buffer @.
Fields
Size 1.0000
Attributes Form
J Shadow Millimeters
abe
e / Callouts
4-:0 Placement Color
Auxiliary Storage / Rendering
Actions Opacity
Display Pen join style | §) Round
Rendering Blend mode | Normal
Vanables Draw effects

oK | Cancel Apply Help

e C(Click OK

The Islands should now be labelled as below:

@ “Untitled Project - QGIS - o % I
Project Edit View Layer Seftings Plugins Vector Raster Database Web Mesh Progessing Help
™ H o/ = @ D . A @ 0 ~~ v = B o T v |
\ R QP LHADPS RALBLDOZ LEERI=-T @@L W @
= REangmygy @ 2 0
y/ H
L Browser =15 Processing Toolbox =[]
Vo lnevae 5a0E DA
~ () H
"" © Favortes *Savo Island; \ Searct
i@ » W Spatil Bookmarks % (O Recently used
i |* @ H‘nm » @ Cartography
9 "D » @ Database
=i v DA\ » @ Filetools
%} * OR » @ Graphics
*OR » @ Interpolation
B | @ Geoacage > @ Layrtools
Q- / Spatialite » @ Network analysis
il * : PostGIS » @ Raster analysis
@ - MSsQL » (@ Raster terrain analysis
: Oracle » @ Rastertools
@ & pB2 v » Q) Vector analysis
| Layers B® * @ Vector creation
& - P e » @ Vector general
v Y o/ = » @ Vector geometry
© 7| Vv O SLB_2020_placenames OSM » @ Vector overlay
V|~ SLB_2020_roads OSM » @ Vector selection
v [ 5LB 2020 boundaries OSM » Q@ Vectortable
Vv ¥ SLB_2020_ImageryGuadalcanal_Sentinel2 » & GDAL
» @ GRASS
» & SAGA
e (Ctrl+ Coordinate| 159.491,-9.902 |9 Scale 1:752303  ~ | @ Magnffier| 100% </ Rotation |0.0° IV Render @ EPSG:4326 @

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 SLB_2020_boundaries_OSM vector layer select Properties

§) Zoom to Layer

/ v

Zoom to Selection

e

Riowes ©2 Show in Overview
o

LeSY T o Show Feature Count

. Favorites Copy Layer
» ¥ Spatial Bookmarks R

ename Layer

» (@] Home -
» [ G\ ] Duplicate Layer
» 7 DA [l Remove Layer...
» [ E\
» [ FA Move to Top

@ GeoPackage " Open Attribute Table

/£ Spatialite / Toggle Editing
» @ PostGls :

Filter...

P mssaL

@ Oracle Change Data Source...

& os2 Set Layer Scale Visibility...
Layers Set CRS >
v @l oV &3 0 Export »

v O SLB_2020_placenames_OSM Styles >

v SLB_2020_roads_OSM Properties...
SLB 2020 boundaries OSM
v = SLB_2020_ImageryGuadalcanal_Sentinel2

BISPAMA éo m ¢ = @we
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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

== Single symbol v

fi Information

38 Source

'
|
Symbology

€3 Labels

v

y Diagrams

= -,
Ng 3D View Symbol layer type Simple fill -

Fiel =
8 e Coa =i
E Attributes Form Fill style -Solid - ‘f;'

=

Joins Stroke color v S

ﬁ Auxiliary Stroke width | 0.260000 a Milimeters ¥ | €,
<M Storage

Stroke style Solid Line > | &
(® Actions
Joinstyle ) sevel v &
- Display
% | 0.000000 = |
/ Offset Millimeters e
@ Bendering y | 0.000000 <

Variables
B Vetadata
& Dependencies

Legend
Draw effects

QGIS Server /] Emable bover: =

¢ Digitizing b Layer Rengsfi

Stylgg”~ @ Cancel Apply Help

Transparent fill

/.

H ENEEENEN
N EN EEEE
|| H B EH =

Copy color
Paste color
Pick color
Choose color...

The output should look something like this:

Bl)P f\V/\ @ B & - SPREP
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@ *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

DeBRRY VLo RPD " 2801 &

=S REgegwmgeg K 2B
v
| Browser ]
Vo laevrmo
" Favorites -
» ¥ Spatial Bookmarks
B |+ @ Home
» [
,D 4 DA\
/ » D&
8 [» O
@ @ GeoPackage
/£ Spatialite
Q:; v » @ PostGis
P P mssat
‘-@ Y| @ Orcle
@ & os2 .
.| Layers B®
L ed®wY &G-BED

V. O SLB_2020_placenames OSM
v SLB_2020_roads_OSM

SLB 2020 boundaries OSM

V| ¥ SLB_2020_ImageryGuadalcanal_Sentinel2

ne to locate (Ctri+K Coordinate| 160.084,-9.884 | Scale|1:752303 ~

& Magnifier| 100%

@

< Rotation |0.0°

T

_Dq

@V Zwm @

Processing Toolbox P®)
L AT

Recently used
Q@ Cartography
Q@ Database
Q@ File tools
@ Graphics
Q@ Interpolation
Q@ Layertools
@ Network analysis
@ Raster analysis
(@ Raster terrain analysis
Q Rastertools
Q Vector analysis
Q) Vector creation
Q@ Vector general
@ Vector geometry
Q@ Vector overlay
Q@ Vector selection
@ Vector table
& GbaL
@ GRASS
& sAGA

3|V Render @ EpsGi326 @

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

e Drag in the SLB_WDPA _polygons.shp and SLB_WDPA_points.shp into your workspace

e Right click the SLB_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 on the color box 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

L
Y
J
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(i Information

‘k\ Source

Labels Symbol ¥ Value Legend
vl Conser... Conservation Area
Diagrams v Ramsar.. Ramsar Site, Wetland of International Importance (@ Symbol Settings

View vl o
v & Fin

Fields [ simple fill

Attributes Form

Joins

Auxiliary
Storage

Actions Millimeters
Display

4 Rendering
Variables

| Metadata All Symbols

Dependencies

Legend

QGIS Server Delete All

Digitizing gradient plasma gradient gray fill gradient blue fill -

Save Symbol... ' Advanced ¥

o Cancel Help

Zoom to the Santa Isabel Island and the output should look comething like this:

Q@ “Untitled Project - QGIS - o X
j

IE#I=-CT B@VisR @

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
v = es 2 P ] U] U. E
L gulgla \ﬂj'f}f< 'u!}‘ = ﬂ ’EC‘.""
= Q @ e ey ®R 2 B

J
Browser a8 Processing Toolbox BR)|
Va yY®o ® a0
= Favorites X Search
» [ Spatial Bookmarks v (O Recently used
E';, » [@) Home » @ Cartography
9. : : ;: @ Database
== » Q File tools
ﬁ) : \7 E\ » @ Graphics
0 FA » @ Interpolation
% @ GeoPackage » @ Layertocls
Q.- / SpatiaLite » G Network analysis
o~ @ postGis » @ Raster analysis
@ I : m% » @ Raster terain analysis
= + @ Rastertools
% & DB2 Y + @ Vector analysis
V‘ J Layers v /‘M;‘T : g :e:ommvo;:
- 5 . ) - X Vector genera
Cle@wTE-RAO Acd \'.‘lvqxg\ ' Q Vencvgeomnry
\r T WV O SLB_2020_placenames OSM T Santa Isabel” © X » @ Vector overlay
V| — SLB_2020_roads OSM > L IR » @ Vector selection
V| ® SLB WDPA points » @ Vector table
~ |V [ SLB_WDPA polygons » & GDAL
V! [ Community Conserved Area » & GRASS
V' [] Marine Conservation Area » & saca
V|| Marine Managed Area .
v Marine Protected Area b4 ,\
V. Marine Protected Area/Tsbu o~ ]\\1— s Tanabul
V| Resource Management Ares sanJorge Isandg. N5
v || World Heritage Site (natural or mixed) \';'::r"ewe \m\ \i’? L\ i\i"‘mah-
v/ Njapuana ; e
v! [ SLB_2020_boundaries OSM 0
V! ¥ SLB_2020_ImageryGuadalcanal_Sentinel2 Jw)\’ pinanoa

Coordinate| 159.979,8.670 % Scale|1:890131 '~ | @& Magnifier| 100% < Rotation 1 0.0° *| |V Render € EPsG:4326 @

ocate (€

BIOPAMA i m & =
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Point Symbology

e Right click the SLB_WDPA_points vector layer and select Properties
e C(lick on “Simple Marker” to change the point symbol (the Marker)

(i Information

'{:\\ Source

-
& Symbology

€3 Labels
-
o Diagrams
.” 3D View
i Source Fields

I Attributes Form

Joins

i ﬂ Auxiliary
Storage

D@ Actions
i . Display

& Rendering

: Variables

i ‘ Metadata

{ E Dependencies
i Z Legend
QGIS Server
[H Digitizing

ple marker
éh

Unit | Millimeter v
Qpag -
Color >4

ize  4.40000 L
Rotation | 0.00 © &
All Symbols a~|g
diamond blue diamond green diamond red dot black dot white

dnt hlue dnt hrown dnt areen dnt oranae Ant nink he

diamond red

b Layer Rendering

Save Symbol | | Advanced ¥

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

e (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 SLB_2020_placenames_OSM not visible on

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

SLB_2020_placenames_OSM in the Table of Contents

Layers

L LKL <LKL <

H

. VT &~-@ i1
SLB 2020 placenames OSM
SLB_2020_roads_OSM
@ SLB_WDPA _points
~ v ) SLB_WDPA_polygons

v D Community Conserved Area
g Marine Conservation Area

Marine Managed Area
Marine Protected Area
Marine Protected Area/Tabu
Resource Management Area

: World Heritage Site (natural or mixed) ]

v! | | 5LB_2020_boundaries_OSM
V| & SLB_2020_ImageryGuadalcanal_Sentinel2

@®
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e Zoom back to Guadalcanal Island and the results should look something like this:

Mbokonimbeti

® R

T L

2 BNo0eIats e -
R
Tulagi|

NQgela [EIB

QGIS Training Solomon Islands

e

31



Line Symbology

Changing the symbology of a line is similar to changing a point.

e Right click SLB_2020_roads_OSM and select Properties
e Select the Symbology tab
e C(Click on “Simple line”, change the colour to gray and the stroke width to 0.4 mm

= Single symbol

(i Information ¥ Line

Simple line
‘!& Source

—
& Symbology

€3 Lavers

Diagrams

-
i

<. - %
ny¢ 3D View Unit | Millimeters

i rieios g

: Attributes Form

Joins

Auxiliary
=™ Storage

(@ Actions @ @
- BESIEREE( @ $-------°:  eessesses  sceceeces=

Q'/ Rendering

Variables cat trail dash black dash blue dash gray 1 dash gray 2

“ Metadata
M Dependencies || " )

Legend

-

QGIS Server Save Symbol... | Advanced ¥

li Digitizing » Layer Rendering
Sw'e = ek App'y 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 AMA Gom ¢ m @srere
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e Locate and press the Save Project As button
() *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector

h * -
D &4 T Q| @ £

v

e Navigate to C:\QGIS Training Solomon Islands\03 Workspace\
e Save the project as 2020_SLB_QGIS_Training3

X
9
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a
>
]
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-}
b
3
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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 — SLB_WDPA_polygons.shp
Point layer — SLB_WDPA_points.shp

e Raster layers
SLB_2020_ImageryGuadalcanal_Sentinel2.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 raster layer for SLB_2020_ImageryGuadalcanal_Sentinel2.tif
o Add in the layers SLB_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 ¢ m @serer
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(ad Single labels

fi Information Label with abc NAME >
‘{:\\ Source v Text Sample
¥~ Symbology Lorem Ipsum
@54 Labels e Type a space using the
¥, Diagrams prm— spacebar into the Wrap on
% 3D View T Eerottig character line here
ab - - -
E Source Fields Aiopis Bons
I Wrap on character =
B8] Attributes Form [0 JUEREIEIE
) Shadow No automatic wrapfing e
.
Joins ** Placement Maximum line length v
_/ Rendering

L Auxiliary Line height 1.00 line K =E
&8 Storage :

C@ Actions
- Display

& Rendering

Formatted numD®

Decimal places |3 5 ~ -

Show plus sign »

Variables

‘~ Metadata

™ Dependencies
Legend
QGIS Server

H Digitizing

Style ~ OK Cancel ‘ Apply Help

o Add SLB_WDPA_points.shp and label points with NAME and add white buffer, set both
to 70% 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 Guadalcanal Island
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Your screen should look similar to the image on the following page.

4 i}j : m- Roderic

Tulagi ‘.[,?37— s 2
Hma T
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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

() QGIS_Document - QGIS
Project Edit View Layer Settings Plugins
o[o]s = o 5l

2@V 2ZAw B ,

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

BIPAMAGom c = @ serep
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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 "WDPA_Example_ Msp - o X

LR [ B B PO 0= e s S R P P ot e FOT I - i IR

» § o=

Items Window

@
I::gl Layout | TtemPropecties  Gudes

Item Properties [-.L.

Print Canvas

Composer Items Toolbars

Bol ),

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)

[El Add new map from QGIS map canvas to print canvas
ﬁl Add image to Print Canvas

Add label to Print Canvas

O=
-0 Add new legend to Print Canvas

BI);P ’\F‘?‘/\ G0 B & m  @)serep
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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 Page Properties.

|| Items | UndoHstory

Items X

e Inthe click on
the Item Properties tab

e "’“"‘" e Set the paper size to be A4

ftem Prop

Page Size /
I A4 = I

Size

O’muwluw,c.:x - ¢'.j h_ L4 Set the orientation to
— = Landscape

Wigsh 297.000 s &

Heght 210,000 s €

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.

BIPAMA o m & m  (sPREP
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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.

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 lzoo |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

Click on the label in the

This allows us to edit this particular

Change the map label to
“Guadalcanal Island Protected
Areas”

Click the Font button to open
the Font edit window
Change Font to size 36

Items Undio Hstory
tems X
* & Sem *
v T Lorem ipsum 4—'
v Map 1
item
Layout Inem Proger Ses Gusdes
Nem Properties 3
Labed
W Mamn Properties
[ ]
Lorem psum 47
Render ma HTML °
Irmert an Expresson
w Appearance
[ ]
Fort -
o coker S -
Horizontal margey 000 e —
Ver Scal margn X0 roes -
Honzontal algrerent
Left Center Right © Jusafy

Ver Sl shorvnent

- e P 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 “Center”

(@ "WDPA Example Map
Layout Edit View [tems Addltem Atlas Settings

BRLE 5} gl ® i &

ALPHNC BR O QSR A

o {BEE R R e S RS o B 2o e R E R D bR e R0 e e o
P ;

5 : if Guadalcanal Island Protected Areas

[;‘ 3

180

200

?\»[

BIOPAMA
QGIS Training Solomon Islands
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Rems | Undo History
Items ®
@ @ Iem
v | Guadalcanal Istand Protec...
v Map1
Layout | Item Properties = Guides
Item Properties =
Render as HTML
Insert an Expression...
v Appearance
Font color I
Horizontal margin | 0.00 mm -
Vertical margin  0.00 mm b=
Horizontal alignment
Left @ Center | Right ) Justify
Vertical alignment
® Top ' Middle (' Bottom
x: 324,
J)SPREP
o] SPREP
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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.

Select the Add Legend tool

from the Composer Items Toolbars

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
will remove some of them.

. We don’t need all of the layers displayed in the legend so we

e Use the Select/move item tool to position the legend on the right side of the page
R::’s"s 0 BTy - e Click on “Legend” in the
e
v T) GuadalcanalIsland Protec... = ® Under the Item properties tab,
= s scroll down to Legend items
R:Y:::Miem N - h - Uncheck the Auto Update
Legend option so you can edit the

Tnie € legend

= st i e Click on unwanted layers (like

e 7~ theimogen ayer)

e Then click on the red “-“ button

v Resize to fit contents

Update All
@ SLB_WDPA points
SiS_\'/DPA_pongons
[ ] Community Conserved Area

Marine Conservation Area
Marine Managed Area
Marine Protected Area
Marine Protected Area/Tabu
Resource Managementgd
- SLB_2020_ImageryGuadalfanal_Senti

s s e
Legend
Title
Map Map 1
Wrap text on
Arrangement | i= Symbols on Left

V| Resize to fit contents

v Legend Items

Auto update Update All

@ Protected Areas
SL$_WDPA_pongons
Community Conserved Area

Marine Conservation Area
Marine Managed Area
Marine Protected Area
Marine Protected Area/Tabu
Resource Management Area
" SLB_2020_ImageryGuadalcanal_Sentinel2

QGIS Training Solomon Islands

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:

@ Protected Areas
28 Community Conserved Area
Marine Conservation Area
Marine Managed Area
Marine Protected Area
Marine Proteded Area/Tabu
Resource Management Area
World Heritage Site (natural or mixed)

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 -IEEIfrom 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.

Layout = Item Properties | Guides

Item Properties =]
Scalebar
w Main Properties -

Map Map 1 v

Style Single Box v

v Units
e, | prv— . " e Setthe Units to kilometers
Label unit multiplier | 1.000000 A e Make sure the Label says km
£obetfori Ui g ian 2 ul (to indicate that the scale is in
v Segments metres)
Segments left 0 " e You can change the Segments
oot A to adjust scale bar
® 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 v €

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.

| 4 a A
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o 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 Items Window.

—g T o I Lt

Rems = Undo History
Items

® @ lem
v = <Picture>
v ww <Scalebar>
v 8= <Legend>

Layout

Rem Properties  Guides

Item Properties

Picture

w Main Properties

Image source

C:/QGIS_Training_Solomon_lslands/02_Datasets/Logos/BIOPAMA_Logo. )

Resize mode
Zoom
Flacement

Top left

feiSUNL S =
[l &€ - vl

Image search paths
C:/PROGRA~1/QGIS3~1.4/apps/qgis-Rtr/svg

Remove

F/\‘QW@L¢ - =

.'@TQ
® - Qi

3
~HO

Add...

Organize v

(2 Select SVG or Image File

1t <« QGIS_Training_Solomon_lslands > 02_Datasets > Logos

New folder

1 3D Objects o
2 e3121.241
[ Desktop
= Documents
& Downloads
D Music
&= Pictures

¥ Saipan_DFWGIS

BIOPAMA_Logo

¥ Species
B videos
‘a LOcal Disk (C:) v

Search Logos

Click on the browse
button and navigate to
C:\QGIS_Training_Solo
mon_Islands\02_Datas
ets\Logos

You can also use pre-
loaded symbols as
images and logos by
clicking on the Search
Directories dropdown
and selecting the
symbol

For our example, use
the first step to
navigate to the Logo
folder and then Click
on the BIOPAMA Logo
Image

Click Open

File name: I|

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. This time use the
Search Directories option and select a north arrow symbol to add it into the layout.

R W=

i # a A
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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 ‘Guadalcanal Island WDPA map’ to the file location
C:\QGIS Training Solomon Islands\04 Outputs\

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

Guadalcanal Island Protected Areas

@ Protected Areas
8 Community Conserved Area

Marine Conservation Area

Marine Managed Area

Marine Protected Area

Marine Protected Area/ Tabu

Resource Management Area

World Heritage Site (natural or mixed)

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 Raster Layer
C:\QGIS Training Solomon Islands\02 Datasets\Imagery\

SLB_2020_ImageryGuadalcanal_Sentinel2.tif

e Vector Layer
SLB_2020_roads_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 2w |

< l 3 1 r‘..' 3 1 -]

SLB 2020 roads OSM
v ¥ SLB_2020_ImageryG -

SLB_2020_roads OSM (

\QGIS_Training_Solomor.

e (Click on a road feature in the map (it will open the dialog box with all the attributes for that
feature)

ﬁ : ‘,P . .(A go > = @gggg
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Identify Results @x
N o N SN
Feature Value
v SLB_2020 roads_OSM
¥ name Hibiscus Avenue
» (Derived)
» (Actions)
osm_id 30711379
code 5115
fclass tertiary
name Hibiscus Avenue
ref NULL
oneway B
maxspeed 0
layer 0
bridge F
tunnel F
> name NULL

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.

o (lose 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 SLB_2020 roads_OSM layer and select Open Attribute Table

= oy

s+.) Zoom to Layer
» Zoom to Selection

Browser ©2 Show in Overview

LY e Show Feature Count

Favorites ‘ Copy Layer
M Spatial Bookmarks

= Rename Layer
| ¥ Project Home

»
’ —
» [ Home ! Duplicate Layer
» [0\ ["l Remove Layer...
i Iri‘ E\\ B Open Attribute Table
4 ] E
R F‘ A J/ Toggle Editing
@ GeoPackage Filter...
/ SpatiaLite Change Data Source...
» @ PostGls =
P MssaL Set Layer Scale Visibility...
@ Oracle Set CRS »
m
e Export »
Layers

i = Styles N
@l o T &~

SLB 2020 roads 0S
v @ SLB_2020_ImageryGuadalcanal_Sentinel2

Properties...

Below is an example of how an attribute table may look.
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() SLB_2020_roads_OSM :: Features Total: 10564, Filtered: 10564, Selected: 0 — a X
o) g LY B S5 rE = &6
osm_id code fclass name ref oneway maxspeed layer bridge <~
1 30711306 5115 tertiary NUI B 0 17
2 30711340 5114 secondary NULL NULL B 0 0F
3 30711342 5122 residential NULL NULL B 0 0F
4 30711345 5122 residential NULL NULL B 0 0F
5 30711346 5122 residential NUL NUL B 0 0F
6 30711364 5122 residential A NUL B 0 OF
7 30711365 5122 residential A A B 0 0F
8 30711379 5115 tertiary Hibiscus Avenue B 0 0OF
9 30711632 5115 tertiary Skyline Road NUL B 0 0F
10 30711664 5115 tertiary NULL B 0 1T
n 30711665 5115 tertiary NULL NULL B 0 0F
12 30711666 5115 tertiary NULL NULL B 0 0F
13 30711700 5114 secondary NUL ' F ] 1T
14 30711701 5114 secondary Kukum Highway ~UI F 0 0F
15 30711704 5114 secondary NUL ) F 0 17
16 30711757 5122 residential NULL NUL B 0 0F
17 30711767 5122 residential NUL B 0 0F
18 30711769 5122 residential ULL NULL B 0 0F
19 Elabyess 5122 residential NULL NULL B 0 0F
20 30711798 5122 residential NULL NULL F 0 0F
21 30711807 5115 tertiary A A B 0 0F
‘:\ ANTIINRT S1IS bacbines A A o n nec ~ bt
Y Show All Features
= Lo T i s = P —

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 (Click 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.
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() SLB_2020_roads_OSM :: Features Totalk: 10564, Filtered: 10564, Selected: 0 - O X
/|7 B ) g & A 7TESPD BER2E § @ @
abe osm_id vi={E ~ || Update All | Update Selected
fclass | name ref oneway __ maxspeed layer bridge | tunnel Length =
11 tertiary B 0 0F F 63621 Length
2 A tertiary KFPL Main Road  NULL B 0 0F F 61931 double (
: 3 A tertiary B 0 0F F 36376.102
4 . tertiary NULL NULL B 0 0F F 35234.428
45 . tertiary NULL NULL B 0 OF F 28652.838
| 6 V unclassified NULL NULL B 0 0F F 26738.695
7 ‘ tertiary NULL NULL B 0 0F F 26163.086
8 . unclassified NULL NULL B 0 0F F 22840.627
9 A tertiary NULL NULL B 0 O F F 22270.849
10 . unclassified NULL B 0 0F F 21982.077
1" . unclassified NULL NULL B 0 0F F 20622.331
12 . tertiary NULL NULL B 0 0F F 20303.185
13 . unclassified NULL NULL B 0 OF F 19412.119
4 V track NULL NULL B 0 0F F 19341.859
15 V track NULL NULL B 0 0F B 18586.745
16 tertiary NULL NULL B 0 0OF F 17908.302
17 A unclassified NULL NULL B 0 0F F 17249.061
18 . unclassified NULL NULL B 0 0F F 17121.570
119 . tertiary NULL NULL B 0 0F F 17016.800
20 . tertiary NULL NULL B 0 0F F 15651.154
7 [ —— R n nE F 15480 365 b
Y Show All Features _ =l
= ey r i = o
o (lose the attribute table using the X in the upper right hand corner
BISPAMA o m ¢ = @seer
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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

(& € = YV |®® K v & w @
osm_id code fclass name ref oneway maxspeed =
104699582 5154 path NULL NULL B
104699586 5154 path B
104699591 5154 path B
104699596 5154 path B
104699599 5142 track B
104699600 5154 path 8
104699601 5154 path B
104699604 5154 path B
104699607 5154 path B8
104699608 5154 path B
104699609 5154 path B
104699612 5154 path ]
104699615 5154 path 8
Selected feature 5154/ path 8
03 5154 path B
- -
Y show Al Features,,
L B ()

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.

e |n the Attribute table select a different feature (road) by left clicking the grey area on the left
hand side

1 f A A
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J

1
2
3
/5,
6
7
8
9

10

1

2

3

4

15

16

4

~
~

osm_id

144792962
104699582
104699586
]104699591 ‘
Toagoa]14659591]
104699599
104699600
104699601
104699604
104699607
104699608
104699609
104699612
104699615
104699616

104699617

NN VI IL_CVEV_ I UGUI_IIYI . | SOISD TG UZ T, |

code

HISISU, UZ 1, JSITLIEUL |

& 2 VB & L

fclass

5122|residential
5154 path
5154 path
5154 path
5154 path
5142 track
5154 path
5154 path
5154 path
5154 path
5154 path
5154 path
5154 path
5154 path
5154 path

5154 path

name

Lagoon Road

NULL

% E

NULL

ref oneway

maxspeed

-

v He
»

=

Y 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

NNV IL_CUEU_§ UGS SO 1. U T Cu. L, SELIEUL 1 - ~
J ~ ) & B dl- o dre PEE &
~osmid code fclass Zoom map to the selected rows (Ctrl+J) pneway maxspeed =
LB 104699591 5154!path INULL ‘B
2 104699582 5154 path NULL NULL B 0
3 104699586 5154 path LL LL B
4 104699596 5154 path ULL NULL B 0
5 104699599 5142 track NL L B 0
6 104699600 5154 path NULL NULL B 0
7 104699601 5154 path L B 0
8 104699604 5154 path NUL NULL B 0
B9 104699607 5154 path L LL B 0
M 10 104699608 5154 path NULL NULL B 0
11 104699609 5154 path L LL B 0
12 104699612 5154 path L NL B 0

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 Honiara with lots of roads
e C(lick the Select Features tool drop down to see the options available

QGIS Training Solomon Islands
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NS5 E =3P = v

q
S;- Select Feature(s)

' % Select Features by Polygon

T3S Select Features by Freehand

[ Select Features by Radius

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

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

BIPAMAéom ¢ =
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| ( SLB_2020_roads_OSM :: Features Total: 10564, Filtered: 10564, Selected: 5 - ] X

/ 2 P 68 » T[E e P PE = e

osm_id code fclass name ref maxspeed

5115 tertiary | NULL ‘NULL

esidential | NULL NULL

| NULL ‘ NULL

5115 | tertiary Hibiscus Avenue |NULL

3 5121 | unclassified | NuLL ‘NULL
|

126015314 5142 track NULL NULL B 0

126015318 5142 track NULL B 0
126015322 5142 track NULL NULL B 0
126015325 5121 unclassified NULL NULL B 0
126015327 5142 track NULL NULL B 0
126015330 5142 track NUL NULL B 0
7126015334 5142 track NULL NULL B 0
7126015338 5142 track NUL NULL B 0
7126015340 5142 track NULL NULL B 0
7126015342 5142 track NULL NULL B 0
7126015343 5142 track NULL NULL B 0
7126015346 5142 track NULL NULL B 0 L

Y Show All Features ,

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
SLB_2020_ImageryGuadalcanal_Sentinel2.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
Turn on the SLB_2020_ImageryGuadalcanal_Sentinel2.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 the Ministry of Environment, Climate Change, Disaster Management &
Meteorology near the port in Honiara (use the image below as a guide)

BIOPAMA ivm & = Q==
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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.

S TUTUS T = =

Project Edit View Settings Plugins Vector Raster Database Web Processing Help

B T )
) — Create Layer ’ fo‘ New GeoPackage Layer... Ctrl+Shift+N
B@VLA |

Add Layer [l .. New Shapefile Layer...
v-n Hlovee i Embed Layers and Groups... / New Spatialite Layer...
5] mE R @

Add from Layer Definition File...
'b Favority

| @ » [% project 2 Copy Style

@ New Temporary Scratch Layer...

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

(2 New Shapefile Layer X
File name
File encoding UTF-8 =
Geometry type Point ~
Additional dmensions @ None Z (+ M values) M values
EPSG:4326 - WGS 84 - ::,

New Field

Name

Type  abcTextdata -

Length 80 Preasion

Add to Fields List

Fields List
Name Type Length Predsion
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

BIPAMA Gom & = SPREP
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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
~ 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 - |[@®

» 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 | 123Whole number v

Length 10 Precision

BIPAMA o m & m  (sPREP
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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 — A field 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 | i Date v

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
Length: 50

e (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_Solomon_Islands\02_Datasets\Ministry.shp
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e - = == = -
File encoding UTF-8 Y
Geometry type Point v
Additional dimensions @' None Z (+M values) M values
EPSG:4326 - WGS 84 . )

New Field

Name Name

Type | abcTextdata ~

Length |50 Precision

I -1 Add to Fields List I

Fields List

Name Type Length Predsion

id Integer 10

OK 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

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

Click the Add to attributes list button to add the new attribute
Now add a second new attribute with the following settings

New Attribute

Name: Length

Type: Decimal number

Length: 13

Precision: 3

Click the Add to attributes list button to add the new attribute

Click OK and save the shapefile to
C:\QGIS_Training_Solomon_Islands\02_Datasets\Honiara_roads.shp
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e lastly, create a polygon shapefile with the following settings:

Geometry Type: Polygon
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: 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_Solomon_Islands\02_Datasets\Ministry_building.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 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 - SLB_2020 ImageryGuadalcanal_Sentinel2.tif
e Vector layer - Ministry.shp, Ministry_building.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 Islands layer in the
e C(lick the Toggle Editing button

- 1

Vo lnevmo
Eb Favorites o=
N ;
4 Spatial Bookmarks
@) » ¥ Project Home
9 » 4] Home
[+ » O e\
» O D)\
o =
/:; » [ EN
f L I I

@ GeoPackage

QU v |/ Spatialite

@ .|’ @ rostais
g P mssaL
@ Oracle
#) M no» ¥
v-’ . Layers (]3]

v-r' @l & TV &~-F & 0
; v [ Ministry_building
V| ® Ministry
V| ¥ SLB_2020_ImageryGuadalcanal_Sentinel2

L=

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 Honiara near the Ministry of Environment, Climate Change,
Disaster Management & Meteorology, 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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Ministry - Feature Attributes

e Inthe id field write ‘1’

id |1 a|

© Name jonment, Climate Change, Disaster Management & Meteorology €1 |

:
l | | ok || cancel

e In the Name field write “Ministry of
Environment, Climate Change,
Disaster Management &
Meteorology”

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 (Click the Move Feature(s) tool /&

e Move the cursor over your point

o Left click and hold over the point

e Move the cursor to the Ministry of Environment, Climate Change, Disaster Management &
Meteorology and release the mouse button

The point should now display on the new location.

To delete a point, follow these steps:

e (lick 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

e

m

o (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:
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e C(lick the Toggle Editing button -

The following dialogue box will appear

(2 Stop Editing X

o 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.

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

o}

£ Browser
b DRRTY®O
!) Favorites
E » [V Spatial Bookmarks
¥ » [ Project Home
» 8] Home
+ » [ A
d » [ DA
> » [JEN
b
» :
- 3 FA\

@ GeoPackage
< / Spatialite

-
L @ postals
E 7| P mssaL
IS @ Oracle
M noa
" o  Layers
# y N A
= < ‘Y:ﬂ L T }:“ - Jv 1 Ld

|8 Ministry building
@ Ministry
| SLB_2020_ImageryGuadalcanal_Sentinel2

v
v
v

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 **

e Left click on the map to add a vertex and then trace the outline of the Ministry of Environment,
Climate Change, Disaster Management & Meteorology by left clicking to add vertices at the
boundary of the building. Once you have traced the outline, right click to finish the polygon and
add attributes.

X
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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.

‘ Ministry_building - Feature Attributes

Gl

id 1 T
Name ronment, Climate Change, Disaster Managemw °

Type |Government \

| 0K

S~

e (lick OK to finish creating the polygon

In the id field write ‘1’

In the Name field write “Ministry of
Environment, Climate Change,
Disaster Management &
Meteorology”

In the Type field, write
“Government”

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 Solomon Islands\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_Solomon_Islands/02_Datasets/GPS_Data

B

D E F

ID

O W ~N O B W N -

X-coord Y-coord Notes

LawsonT: 1
Lawson Te
|LawsonTe 1
|LawsonTe 1

59.9721

59.9704 -9.43656 West Side of stadium
159.9708 -9.43745
59.9724 -9.43689

-9.43606 East Side of stadium

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.

Organize =

@ OneDrive

@ This PC

I Desktop

J’ Music

&= Pictures

E Videos

@ Creative Cloud

_J 3D Objects

@ Documents

¥ Downloads

% Local Disk (C

Mey

2 CD Drive (D2)

=y permitting (\\|

=y species (\\192

=x dfw_gis (\\194
sl Natanrl

File name:

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 (MS-DOS)
CSV (Macintosh)
CSV (MS-DOS)

DIF (Data Interchange Format)
SYLK (Symbolic Link)

Excel Add-in

Excel 97-2003 Add-in

PDF
XPS Document

Strict Open XML Spreadsheet
OpenDocument Spreadsheet

» Hide Folders

Save as type:

CSV (Comma delimited)

Authors:

Windows User

Tags: Add a tag

Cancel

Tools = Save

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 Solomon Islands\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
o (lick Add

| (2 Data Source Manager | Delimited Text X
—— T —
ile name | C:\QGIS_Training_Solomon_lslands\02_Datasets\GPS_Data\Sample_GPS.csy all D
ayer name Sample_GPS Encoding UTF-8 >
w File Format
g CSV (comma separated values ki
9. Delimited Text =
2 : i
::_14 GeoPackage Custom delimiters
dy e b Record and Fieds Options
o PostgresQl v Geometry Definition
» MssaL X field | X-coord ~ | Zfield > -
Orach - ~  Mfield v
g s Well known text (WKT)

No geometry (attribute only ta( Geometry CRS EPSG:4326 - WGS 84 )

P Layer Settings

m Virtual Layer

&3 wmswmTs
* Sample Data
! -B-; B D X-coord  Y-coord Notes )
: WES oo Tamal 159.970386 -9.436563 West Side of stadium
* 2! Lawson Tama2 | 159.970606 -9.43/443

3/ Lawson Tama3 159.972408 -9.436892
4/ Lawson Tamad 159.972081 -9.436061 East Side of stadium

.’4{;‘: ArcGIS Map Server

a" ArcGIS Feature Server

. GeoNode

e
Clos< Add > Help

Points should now display in the QGIS interface.
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file:///C:/QGIS_Training_Solomon_Islands/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 Open OGR Supported Vector Dataset(s) X

<« K <« QGIS_Training_Solomen_lslands > 02_Datasets > GPS_Data v O ESRI Shapefiles (*. shp SHP) .

ESRIJSON (*.j
Organize v New folder m
A ‘ GPS eXchange Format [GPX] (*.gpx *.GPX)
¥ 3D Objects A Name Date modified Typ —_"hw_
3 83.121.241 GeoJSON (*.gecjson ".GEUISU
— No items match your search. GeoJSON Newline Delimited -‘SON( .geojsonl *.geojsons *.nlgeojson " json *
Bl Desktop GeoPackage (*.gpkg *.GPKG)
a3 o GeoRSS (*xml *XML)
(1 Documents Geoconcept (*.gxt *.txt *.GXT *.TXT)
¥ Downloads Geography Markup Language [GML] (*.gml *.GML)
. Geomedia .mdb (*.mdb *.MDB)
D Music Geospatial PDF (*.pdf *.PDF)
=1 Pictures Hydrographic Transfer Format (".htf *.HTF)
INTERLIS 1 (*.itf *xml *,ili *.ITF *XML *.ILI)
¥ Saipan_DFWGIS INTERLIS 2 (*axtf *.xmi *,ili *.XTF *.XML *.IL})
® Speci Idrisi Vector (vet) (*.vet *.VCT)
& Species Keyhole Markup Language [KML] (*.km! *kmz *.KML *.KMZ)
ey p Languag
B Videos METiles (*.mbtiles *.MBTILES)

MS Excel format (*xIs *.XLS)

== Local Disk (C:) MS Office Open XML spreadsheet (*.xlsx *.XLSX)

) CD Drive (D) Map_box V_ector Tl_les (*.mvt *.mvt.gz *.pbf *.MVT *.MVT.GZ *.PBF)
Mapinfo File (*.mif *.tab *.MIF *.TAB)
s USB Drive (E:) Microstation DGN (*.dgn *.DGN)
s NAS - ALKIS (*xml *XML)
=R permitting (\\19 Network Common Data Format (*.nc *.NC)
- species (\\192.1€ Open Document Spreadsheet (*.ods *.0DS)
. OpenAir Special Use Airspace Format (*.txt *.TXT)
= dfw_gis (\\192.11 OpenJUMP JML (*jmi *JML)

OpenStreetMap (*.osm *.pbf *.OSM *.PBF)
ESRI Shapefiles ("shp “SHP) |

File pame: | SLB_2020._roads_OSM v

Qe

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

(2 Select Vector Layers to Add... 5
Layer ID Layer name “ Number of features Geometry type
3 route_points 0 Point25D
1 routes 0 LineString25D
- track_points 0 Point25D
2 tracks 0 MultiLineString25D
. wavpaoints 4 W

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.qggis.org/3.4/en/docs/user manual/
Follow the training manual: https://docs.qgis.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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