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What is QGIS and where do | get it?

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

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

Introduction to GIS
What is a GIS?

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

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

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

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

//\\

points study locations

polylines depth contours

polygons MPAs

sea surface temp

raster

raster bathymetry
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Quick Glossary

Layers

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

points study locations Layer 1

polylines depth contours Layer 2

polygons

raster sea surface temp

raster bathymetry

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

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

Polygon - A closed shape

Polyline (or line) — a line connecting two points

Point — a single geographical location

Figure 1 - Points, Lines & Polygons
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A Raster layer

A spatial data layer that is in the form of an image with pixels. The image is made up of equally
sized pixels (or cells) arranged in rows and columns. Each pixel contains an attribute value and
location coordinates. Groups of cells that share the same value represent the same type of
geographic feature. See two examples below:

Q- 4

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

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

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

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

Shapefile (*.shp)

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

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

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

B | ’P ; .(A ao W = wm (Qserep
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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.

BIPAMA Gom & = SPREP
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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
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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.

/
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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 Marshall Islands\02 Datasets\MHL_2020_Majuro_boundary.shp
2. C:\QGIS Training Marshall Islands \02 Datasets\MHL_2020_roads_OSM.shp
3. C:\QGIS Training Marshall Islands \02 Datasets\MHL_place_names.shp

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

° Raster Layer Data
1. C:\QGIS Training Marshall Islands\02 Datasets\Imagery\MHL_2020_MajuroArno_Sentine
12.tif

WE WILL BE SAVING THE PROJECT TO:

C:\QGIS Training Marshall Islands\03 Workspace

Call the file/project something relevant like: 2020_MHL_QGIS_Trainingl

QGIS Training Marshall Islands ] 11


file:///C:/QGIS_Training_Marshall_Islands/02_Datasets/
file:///C:/QGIS_Training_Marshall_Islands/02_Datasets/
file:///C:/QGIS_Training_Marshall_Islands/02_Datasets/
file:///C:/QGIS_Training_Marshall_Islands/02_Datasets/Imagery
file:///C:/QGIS_Training_Marshall_Islands/03_Workspace
file:///C:/QGIS_Training_Marshall_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:

BBRRE B*AL NP, R, BRER L ST =9 m-

RV, /Z ® = ®R 2

@n.o«n % Recent Projects

to0

S

Cose reb

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

o project
2 Home e ——
il B s e
/ . ger | Vector x|
@ |
% ot o 4T, o,
@
R-|: ura

Coordrate B sae 1985091 ~

@ Mogiter 100% 3 Rowton [00°

3 VReve Bpcax @

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

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

menu

(2 Open OGR Supported Vector Dataset(s)

1 > This PC > Local Disk (C:) > QGIS_Training_Marshall_Islands > 02_Datasets >
Organize ~ New folder

® This PC 3 Name - Date modified Type
- 3D Objects GPS_Data 8/9/2020 9:44 PM File folder
B 83121241 Imagery 8/10/2020 9:36 PM File folder
I Desktop Logos 8/9/2020 9:44 PM File folder
&) Documents || MHL_2020_Majuroboundary.shp 8/10/2020 9:21 PM SHP File
- Downiloais J MHL_2020_roads_OSM.shp 8/9/2020 9:44 PM SHP File

. || MHL_place_names.shp 8/9/2020 9:44 PM SHP File
$ Music | MHL_WDPA_points.shp 8/9/2020 9:47 PM SHP File
B s 7] MHL_WDPA_polygons.shp 8/9/2020 9:48 PM SHP File
4 Saipan_DFWGIS
3 Species
i Videos

% Local Disk (C)

File pame:

Search 02_Datasets

Size

252 KB
190 KB
3 KB
1KB
10 KB

-

~| |ESRi Shapefiles (*shp *SHP)

Cancel

X

P
(7]

QGIS Training Marshall Islands
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file:///C:/QGIS_Training_Marshall_Islands/02_Datasets

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

Select MHL_2020_Majuro_boundary.shp and click Open

(2 Open OGR Supported Vector Dataset(s)

¥ Saipan_DFWGIS
3 Species

i Videos

% Local Disk (C)

T > ThisPC > Local Disk (C:) > QGIS_Training_Marshall_Islands > 02_Datasets
Organize v New folder

= This PC ~  Name Date modified Type
¥ 3D Objects GPS_Data 8/9/2020 9:44 PM File folder
3 83.121.241 Imagery 8/10/2020 9:36 PM File folder
[ Desktop Logos 8/9/2020 9:44 PM File folder
| T— [ ] MHL_2020_Majuroboundary.shp 8/10/2020 9:21 PM SHP File
80 o LJ MHL_2020_roads_OSM.shp 8/9/2020 9:44 PM SHP File

ownloads =
> |_| MHL_place_names.shp 8/9/2020 9:44 PM SHP File

Music B . a

o | | MHL_WDPA _points.shp 8/9/2020 9:47 PM SHP File

&) Pictures [ MHL_WDPA _polygons.shp 8/9/2020 9:48 PM SHP File

Search 02_Datasets

= @ @

Size

252 KB
190 KB
3KB
1KB
10 KB

File name: |MHL_2020_Majuroboundary.shp

ESRI Shapefiles (*.shp *.SHP)

v

B —
e You should then see the dialog box below
o (lick Add
(2 Data Source Manager | Vector X H
& Browser Source Type
o File Directory Database Protocol: HTTP(S), cloud, etc.
» Raster
- Encoding Automatic v
e Mesh
Source
* Delimited Text
Vector Dataset(s) 'C:\QGIS_Training_Marshall_Islands\02_D iL_2020_Majuroboundary.shp a

!
‘ {4 GeoPackage
[ .-

Z

%

o PostgresQL

: Spatialite
& MssaL

- Oracle

i m Virtual Layer

I@Sg WMS/WMTS
& wes
4 WFs

i ‘,‘?H ArcGIS Map Server

s ArcGIS Feature Server

.. GeoNode

Close Help

QGIS Training Marshall Islands
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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

(@ *Untitled Project - QGIS - [=] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DoBRR® VeLPLRAPPR YA s LT & "TLEERIs-C T ®R@ViAe @
ot FIC R 2 * iz 3[px - "~
&4
Browser o4 Processing Toolbox a®
ieY®0 [ A N
Favorites e
+ " spatial Bookmarks b (D) Recently used
» [&) Home » Q Cartography
yOa b Q@ Database
» DA > Q File tools
» CIE\ ~ XY b @ Graphics
» FA » @ Interpolation
@ GeoPackage b @ Layer tools
/ Spatialite b @ Network analysis
@ rostGis » @ Raster analysis
P mssaL b @ Raster terrain analysis
@ Oracle » @ Raster tools
@ os2 » @ Vector analysis
@ WMS/WMTS » @ Vector creation
» @ XYZ Tiles b @ Vector general
& wes b @ Vector geometry
» @ Vector overlay
» @ Vector selection
» Q@ Vector table
MHL 2020 Majuroboundary > GDAL
b @ GRASS
» & SAGA
Coordinate _ 2355388,805466 S Scale|1:174984 ~ | g Magnifier 100% 2| Rotation 0.0 ° 3|V Render @ epsciasiz @
e Repeat the process to add the following vector layer to the map:
C:\QGIS Training Marshall Islands\02 DatasetsMHL_2020_roads_OSM.shp
e Select the Zoom tool from the LllE]; and then use the left click to zoom into Majuro
Atoll.
@ *Untitled Project - QGIS = =] X
Project Edit View Layer Settings g g Raster Database Web Mesh Progessing Help
CEBRR \"5«!; RABEER @t H-8-ZHEHI=-PT BQV./Z% @
ot S R 2 9 . 2l SN NS
./
Browser o® Processing Toolbox T
Vo [aerze e
| Favorites £ Sear
=] » " Spatial Bookmarks » (9 Recently used
“ |y [&) Home » @ Cartography
% |[» D » Q@ Database
» DA\ » @ File tools
4 |, £\ 'k » @ Graphics
B | FA » Q@ Interpolation
Q. @ GeoPackage » Q@ Layer tools
/£ spatialite » @ Network analysis
@® - @ rosGis » @ Raster analysis
(=) P mssaL » @ Raster terrain analysis
@~ @ Oracle » @ Raster tools
=) @ os2 » @ Vector analysis
Vo~| @ wmswmts » @ Vector creation
» @ XYZTiles » @ Vector general
@ wcs = » @ Vector geometry
= sanc » @ Vector overlay
Layers i 2 » @ Vector selection
AT E-FAO » @ Vector table
|0 w2020 wasom | » a GOAL
|2 MHL _20; roboundary » @ GRASS
» & SAGA
T ate (Ctri+ No features at this position found. Coordinate| 2378278,803355 | Scale 1:174984 ~ | @ Magnifier 100% < | Rotation [0.0° 3|V Render @ epsciasn @

GlEE
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file:///C:/QGIS_Training_Marshall_Islands/02_Datasets

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

v — MHL 2020 roads OSM
v [l MHL_2020_Majuroboundary

1 legend entries removed.

Coordinate| 2335082,780136 | Scale 1:58901  ~

R y DD D ( o = e =
BRR OBRLAPF RARAGBLIOR & -F-8-EE#¥I=s-"7- ®R@V.4Zw @
= @ @F) O ¥ " $ipx Iy X K~
& 4
Browser (1]
Vo [aevmo
| X Favorites E
g | L spatl Bookmaris
% | v [@] Home
% [P Da
2 | on
= » E\
B o
@ .| @ GeoPackage
= /£ Spatialite
@ - @ rostGis
(=] P mssaL
o @ oracle
B~ @os
Vi~ @ WMS/WMTS
| @ xvzTiles
® wcs L
- 8 e
Layers 8%
“ARY 20

& Mognifier| 100%

8
%

Processing Toolbox
L

) Recently used
Q@ Cartography

Q@ Database

Q File tools

Q@ Graphics

@ Interpolation
Q@ Layer tools

@ Network analysis
@ Raster analysis
@ Raster terrain analysis
@ Raster tools
Q@ Vector analysis
@ Vector creation
Q@ Vector general
@ Vector geometry
@ Vector overlay
Q@ Vector selection
Q@ Vector table
& GDAL

& GRASS
& SAGA

2| Rotation | 0.0° 2|V Render @ ersciisnz @

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

C:\QGIS Training Marshall Islands\02 Datasets\MHL_place_names.shp

The result should look something like this:

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

DeBRRN I@BPLRPPR A/BLEERS & o -F-!
=%

R 2 Q| ¥ "2 o 1Y 3 W~
&7 £

Browser
TeY®o
Favorites ~
» " Spatial Bookmarks
» [8) Home
] CA
DA
] EA
=t
@ GeoPackage
/ Spatialite
@ rostcis
» mssaL
@ Oracle
& os2
@ WMs/WMTS
» @ XYZ Tiles
& wcs

wg @

P BN

HASABN

i~

Layers
«BRTYE-RAOL
© MHL place names [l
v — MHL 2020 _roads OSM
v [l MHL_2020_Majuroboundary

1]

i+ 1 legend entries removed.

Coordinate| 2337089,707115 |y Scale 1:58901 v | @ Magnifier 100%

Processing Toolbox EE

L NE NG

» (U Recently used
» @ Cartography

» Q@ Database

» Q@ File tools

* Q@ Graphics

» Q@ Interpolation

» Q@ Layertools

» @ Network analysis

» @ Raster analysis

» @ Raster terrain analysis
» @ Raster tools

» @ Vector analysis

» @ Vector creation

» @ Vector general

» @ Vector geometry

» @ Vector overlay

» @ Vector selection

» Q@ Vector table

» Ja GDAL
» @ GRASS
» & SAGA

< | Rotation |0.0° <V Render

@erscen @

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

BISPAMA Gom ¢ m @sxer
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file:///C:/QGIS_Training_Vanuatu/02_Datasets/

connection of many vector points). Raster data, however, is like an image. Although it may portray
various properties of objects in the real world, these objects don’t exist as separate objects; rather, they
are represented using pixels of various different colour values.

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

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

e Select the file MHL_2020_MajuroArno_Sentinel2.tif

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

Source type
Q Open GDAL Supported Raster Dataset(s) X
<« QGIS_Training_Marshall_Islands > 02_Datasets > Imagery v O | Search Imagern r
Organize v New folder == - Il | 0
A - o
= This PC Name Date modified Type Size
- 3D Objects o ALY LAY AR R y - 1 KB
5 83121241 | MHL 2020_MajuroAmo_Sentinel2 8/10/2020 9:34 PM TIF File 113315 K2
B Desktop || MHL_2020_MajuroArno_sentinelZ.t. 7 S5 P VIL Document 7KB
=) [7] MHL_2020_MajuroAmo_Sentinel2.tif.ovr 8/10/2020 9:34 PM OVR File 34,930 KB
<| Documents
|| MHL_2020_MajuroArno_Sentinel2.tif 8/10/2020 9:34 PM XML Document 7KB
¥ Downloads
D Music
&=/ Pictures
¥ Saipan_DFWGIS «
File name: |MHL_2020_MajuroArno_Sentinel2 vy All files v
.
m Cancel
S
! ){d ArcGIS Map Server
@lp ATCGIS Feature Server
| Close Help

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

QPAMA Gom & m SPREP
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(@ *Untitled Project - QGIS - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

BRERY 0B, PPLAABLES @ @ #I=m- T BR@QV.Zm B
- ® 2 B 9

Browser T

Processing Toolbox 2%
ierY®o 2

5

Favorites =

» U Spatial Bookmarks Recently used
» [8) Home Cartography
» D Database

» 0Dy File tools

» DIEA Graphics

' DA

Interpolation
Layer tools
Network analysis

@ GeoPackage
/ Spatialite

@ rostals Raster analysis
P mssaL Raster terrain analysis
P @ Oracle Raster tools
Yo7 (@ os2
] @

@ Vector analysis
Q@ Vector creation
@ Vector general

L~ @ WMS/WMTS
» @ XYZ Tiles

@ wes

v ¥ MHL 2020 MajuroArno Sentinei2
V' O MHL place names

v — MHL 2020_roads OSM

v [l MHL_2020_Majuroboundary

Satellite Image now added

L &5

Coordinate| 2349204,788525 | Scole 1:58901 v | @ Mognifier 100% |+ Rotstion (0.0° 3| V Render @epscsnz @

Y4 uo 312

aYy4 Y4oaudapun
2|14 2y4 boup pup

AJopunoq ounfow

®
g
Q
®

Click on the raster file and drag it underneath the MHL_2020_Majuroboundary.shp. You have now
placed the raster image as the last layer in the Map Canvas

Q *Untitled Project - QGIS - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DEBRRX OS@LHPS AARBLER & -K-6-5 YT A@Vise B
i R & B Q¥ e Bm oy XX-
/
Browser Processing Toolbox B®
Vo [aevrae o a \
= Favorites :
= » " Spatial Bookmarks » (1) Recently used
“ | » [&) Home » Q Cartography
% |»Da » @ Database
/ » DA » Q@ File tools
» E\ » Q@ Graphics
| A\ » @ Interpolation
.‘_ - @ GeoPackage » @ Layer tools
(b‘ /£ Spatialite » @ Network analysis
927 @ rostGis » @ Raster analysis
@ P mssaL » @ Raster terrain analysis
N @ Oracle * @ Raster tools
V- & B2 » @ Vector analysis
Vo~ @ wmspwmrs » Q@ Vector creation
v @ XVZ Tiles » @ Vector general
& wes » @ Vector geometry
- P e » @ Vector overlay
Layers » @ Vector selection
“«RRY 320 » Q@ Vector table
v O MHL place names » d GOAL
vV — MHL_2020_roads OSM » @ GRASS
' [l MHL_2020_Majuroboundary & sacA
V' ¥ MHL 2020 _MajuroArno_Sentinel2
1 legend entries removed. Coordinate| 2338510,788027 | Scale 1:58901 v | @ Magnifier| 100% 2| Rotation |0.0° 3V Render @epscisnz @
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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 i Y B[S s

e Navigate to C:iQGIS Training Marshall Islands\03 Workspace
° Save the project as 2020_MHL_QGIS_Training1

Browser 2®

Vs lnevme
'“ Favorites =
] » % Spatial Bookmarks
< * |g8] Home
% |*DOa
» DA\ >
/ 4 B\ @ save Project As
@’ | FA « v 1 > This PC > Local Disk (C:) » QGIS_Training_Marshall_Islands > 03_Workspace v O  Search 03 Workspace »
Q. @ GeoPackage
@ - / Spatialite Organize New folder =30
o @ rostGls
(=) P mssal B Desktop A Name Date modified
V" = @ Oracle | Documents
7o & os2 ¥ Download
Vo~| @ wmspwmrs e —
» @ XYZ Tiles & Music
® wcs & Pictures
Layers @ ‘ Videos
A wY ¢ 2 e 2 Local Disk (C)
v O MHL place names 2 CD Drive (D)
v — MHL_2020_roads_OSM
v [l MHL_2020_Majuroboundary = PNSTAW (E)
V| ¥ MHL 2020 MajuroArno Sentinel2 name: | 2020 MHL_QGIS _Training | ‘]
Save as v
A Hide Folders Cancel

e (Close QGIS and then open it again

e [Locate and press the Open Project button

e Navigate to C:\QGIS Training Marshall Islands\03 Workspace
o Select 2020_MHL_QGIS_Training1.qgs file

e (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. MHL_place_names), followed by line
layers (i.e. MHL_2020 roads_OSM), then the polygon layer (i.e. MHL 2020 _Majuroboundary)
and at the bottom the raster layer (i.e. MHL_2020_MajuroArno_Sentinel2.tif)

Layers
== MHL 2020 MajuroArno Sentinel2 |
v O MHL_place_names

v — MHL_2020_roads_OSM

v [l MHL_2020_Majuroboundary

e Drag the raster layer below all
of the other layers

—
Layers

¢ i & YT WL
v O MHL place names

@
&

e Turn off the
MHL_2020_MajuroArno_Sentinel2.tif
raster layer by clicking the V next to the
layer name

QGIS Training Marshall Islands

v — MHL_2020_roads_OSM
v [l MHL_2020_Majuroboundary
& MHL_2020_MajuroArno_Sentinel2
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Navigating the Map

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

.

. .|T|'I :-:G; |'{-|-\| |'Q| 11 I;{-EI‘ i--"—-‘tl |'{-\| [ |
JQ;T'] fl\_‘ll q:"{!,_"'{> 4:}-'; ..-f"; .I' 4}_@ ) 5 & ?D " ]
Select (click on) these frequently used navigation tools to explore the map:

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

map) and to zoom in/out

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

A
A

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

(=
o

F

w7

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

)
(=)

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

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

L5
#* 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 Marshall

Islands

e Right click on the MHL_2020_Majuroboundary layer and select Zoom to Layer ©

BISPAMA Gom ¢ m @srer
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This will zoom you in on Majuro region and show all the lines associated with the Open Street Map
roads and the points associated with the MHL_place_names layer.

You can also zoom to a layer by selecting the layer in the and then right clicking on
the layer. This will present you with a list of options at the top of the list is “Zoom to Layer”.

Now we will look for features that we recognise in Majuro Atoll.

e Turn on raster layer MHL_2020_MajuroArno_Sentinel2.tif
e Turn off MHL_2020_Majuroboundary layer
e Use the Pan tool and Zoom In tool to find Laura Point Recreation Area

Save the project as C:\QGIS Training Marshall Islands\03 Workspace\2020 MHL_QGIS_Training2.ggs

/

BIOPAMA s m ¢ » @
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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 Marshall Islands\03 Workspace\2020_MHL_QGIS_Trainingl

Layers

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

C:\QGIS Training Marshall Islands\02 Datasets\MHL_WDPA_polygons.shp

C:\QGIS Training Marshall Islands\02 Datasets\MHL_WDPA_points.shp

QGIS Training Marshall 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, MHL_2020_Majuroboundary, with the name
for each island.

e Right click the MHL_2020_Majuroboundary vector layer select Properties

Browser : @168
LY ®O ») Zoom to Layer
- Favorites £oom to Selection
» ¥ Spatial Bookmarks 99 Show in Overview
» o] Home Show Feature Count
» LG\
» [3DA Copy Layer
» [T EA Repname Layer
» LJF\ ] Duplicate Layer
>

¢ Geo?acpge L Remove Layer...

/ Spatialite

@ rostGis Move to Top

P MmssaL = Qpen Attribute Table

@ Oracle y ol

¢/ Toggle Editin

@ os2 v .
» & XYZ Tiles Change Data Source...

?3 WCS Set Layer Scale Visibility...
- MoAArce
Layers Set CRS »
« G ®u T &E-F XD Export »

v (O MHL_place_names
v — MHL_2020_roads_OSM

MHL 2020 Majuroboundary
v = MHL_2020_MajuroArno_Sentinel2

Styles

Properties...

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

e Select the Label tab, in the top option select Single Labels and Label this layer box as below:
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( Layer Properties - MHL_2020_Majurofoundary | Labels X |
w1 Single labels v | @
@ information Value | abe Is_Name} Qi o Set this to the attribute you
. o e want to label (Is_Name)
Lorem Ipsum s ® Select Text
e Colour to be Black
'I Diagrams Lorem Ipsum ,
% 3D View - o -
—— vl &
ﬁ Fields .: i Font  MS Shell Dig 2 =
PRIl @ Background Style | Regular IR =2
N o uese s & e
4+ Placement Size  10.0000 K S8
At A =
@ Actions Color
@ Display Opadity 1000% o+ €
& Rendering All Settings av|8%
Variables
l‘ Metadata
m Dependencies
Legend
183 QGIS Server
[:¥'] Digitizing
4 » Save Settings...
Style ~ oK Cancel Apply Help

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

QGIS Training Marshall Islands
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| @ Layer Properties - MHL_2020_Majuroboundary | Labels

=1 Single labels

(i Information

Value abc Is_Name
AR Source

¥ Symbology

e Select Buffer

,* Check ‘Draw text buffer’

| @88 Labels
, Diagrams &[0~ | S
\" 3D View we Text Buffer
8 roc Il | ks
Size 1.0000 RS
B8 Attributes Form Background L
J Shadow Millimeters v e
Soirs 7° Callouts =
+#* Placement Color - €
st ~ Rendering Color buffer's fill
Storage
Opacity 100.0 % €
! @ Actions
@ Display Pen join style | B} Round v | §
/ Blend mode | Normal - W'
4 Rendering
Draw effects
Variables
" Metadata
m Dependencies
Legend
188 QGIS Server
- Digitizing
‘ »
Style ~ oK Cancel Apply Help
— XS !

e C(Click OK

The Islands should now be labelled as below:

(@ +2020 MHL_QGIS_Training1 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

a8 Y 8¢
NEDHN

A= " 7 -
PP AR LEE @

® - B D ¥ e o <1y X W~

Ll ATCIFS

Browser 28
ieY®to
Favorites
Spatial Bookmarks
* Project Home
0] Home
(<Y
0
E\
FA
@ GeoPackage
/ spatialite
@ rostGls
S P mssal
Y~| @ onde
& os2
@ wMms/wMmTS
» B XVZTiles
A e

@5

Layers 2®
s RRY E-B RO

2 MHL place_names
MHL 2020_roads OSM

v ¥ MHL 2020 MajuroArno_Sentinel2

Processing Toolbox

5 e

» (D Recently used
» @ Cartography

» Q Database

» Q@ File tools

» Q Graphics

» @ Interpolation

» @ Layertools

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

» @ Vector analysis
» @ Vector creation
» @ Vector general
» @ Vector geometry
» @ Vector overlay

» Q@ Vector selection
» Q@ Vector table

» & GDAL

» @ GRASS

» & SAGA

Coordinate| 2345716,787266 | Scale|1:56901 ¥ | g Magnifier 100% | Rotation 0.0° 2| v Render @ epsGiasn

L

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 MHL_2020_Majuroboundary vector layer select Properties

Browser = @161
LY ®TO ») Zoom to Layer
- Favorites Zoom to Selection
» " Spatial Bookmarks 2 Show in Overview
» 6] Home Show Feature Count
*ua Copy Layer
» [ DA py Lay
» [T EN Repame Layer
» LR\ L] Duplicate Layer
&> GeoPackage '
50k L& Remove Layer...
/ Spatialite

' PostGIS Move to Top

P mssaL "= QOpen Attribute Table

@ Oracle y "

¢/ Toggle Editin

& o5 °99 9

@ WMS/WMTS g
» & XYZ Tiles Change Data Source...

?? WGes Set Layer Scale Visibility...
hayers Set CRS »
« il % ¥V &~ O Export >

v O MHL _place_names
v — MHL_2020_roads_OSM

MHL 2020 Majuroboundary
v = MHL_2020_MajuroArno_Sentinel2

Styles

Properties...
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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

MHL_2020_Majuroboundary | Symbology

Single symbol
Information ~ B @ &
gL
Source

(@ Layer Properties -

Symbology

B

Labels

Diagrams

3D View Symbol layer type Simple fill ~

Fiel

i e 0000 0 =
E Attributes Form Fill style B soic 22 =

Joins Stroke color [+ :1
‘1 Auxiliary Stroke width | 0.260000 7 ~ Miimeters | €&
&8 Storage

Stroke style Solid Line v | €
,@ Actions
Join style BN sevel v €
. Display
: x | 0.000000 <

&’ Renderin: Offset Millimeters .
¢ 9 y | 0.000000 —

Variables
‘ Metadata
m Dependencies

Legend

= Vv Enable layer €=, Draw effects

QGIS Server e S,
ll Digitizing » Layer Rengfffing

Stylgs”~

o Cancel Apply Help
Transparent fill

H ENEEENEEN
N N EEEE
Standard colors

Copy color
Paste color
Pick color
Choose color...

BI)P '\V/\ @o M & = SPREP
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The output should look something like this:

(Q *2020_MHL_QGIS_Training1 - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
= e ™ o @ e v -
BRRE ORPRLIEAPE KA GO

b Wl Tttt . s T ®R & B PD¥ .= s

. Browser
Vo lueymo
" Favorites
B | ¥ Spatial Bookmarks
9,

[ Project Home

@, 5]

Processing Toolbox

Recently used
Q@ Cartography

»
’ »
» [@] Home » @ Database
» [ » Q File tools
4 DA » Q@ Graphics
» e\ » @ Interpolation
e F » Q@ Layer tools
" @ GeoPackage » @ Network analysis
97| 2 spatialite » @ Raster analysis
(=] @ rostGis » @ Raster terrain analysis
‘\_,‘ P mssaL » @ Raster tools
S Y| @ Oracle » @ Vector analysis
Vo~ @@ os2 » @ Vector creation
@ wms/wmTs » @ Vector general
v @ XVZ Tiles - » @ Vector geometry
- ce » @ Vector overlay
Layers = » @ Vector selection
eV &E-RAO » @ Vector table
v O MHL place_names » & GDAL
v — MHL_2020_roads_OSM » & GRASS
» & SAGA

v || MHL 2020 Majuroboundary
v ¥ MHL_2020_MajuroArno_Sentinel2

</ Rotation |0.0° ¢V Render @epsciaenz @

Coordinate| 2342986,788688 | Scole|1:58001

& Mogniier| 100%

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

e Drag in the MHL_WDPA_polygons.shp and MHL_WDPA_points.shp into your workspace

e Right click the MHL_WDPA_polygons vector layer

e Right click the MHL_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

/ =, a8 A -
ﬁ | ‘,' / GON T =
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[T I I N—

- A A NP S w

G‘_ Information

J\‘,\ Source

a3 Labels Symbol

vl
v
vill

¥ Value Legend
Conser... Conservation Area

Diagrams Ramsar... Ramsar Site, Wetland of International Importance

-
A
\" 3D View

‘ Fields

- Attributes Form

Joins

Auxiliary
Storage

n@ Actions
- Display
Q/ Rendering

Variables

.‘ Metadata

s Dependencies
Legend

828 QGls Server

¥ Digitizing

Delete All

(Q Symbol Settings

| Fill
[ simple fill

iimeters

All Symbols

gradient plasma

gradient gray fill

gradient blue fill

Save Symbol... | Advanced

Cancel Help

Zoom to the MHL_2020_Majuroboundary layer and the output should look comething like this:

-

v

> T P W TP T W B W Ty e S
Browser % Processing Too|
Vo cYto L
LA Favorites -
B » " Spatial Bookmarks » Recent
“ | » ™ Project Home » @ Cartog
,1; * 0] Home » Q Databy
V| B~ » @ Filet
St ¢ DA * Q Graphi
X » E\ » @ Interpof
¢ . A » Q Layert
= @ GeoPackage » Q@ Networ
¥ |/ Spatialite » @ Raster
(] B rosiGis » @ Raster
g A P mssaL » @ Raster
o @ Oracle » Q@ Vector
V.~ @@os + @ Vector
® WMs/WMTS » @ Vector
» @ XYZ Tiles » @ Vector
P b » Q vector
Layers ® » @ Vector
CARY LR D » Q@ vector
v © MHL WDPA points * @& GDAL
v O MHL place_names » @ GRASS
v~ MHL_2020_roads OSM » & SAGA
= ¥ () MHL_WDPA_polygons
v [l Conservation Area
v || Ramsar Site, Wetland of Intemational Ir
v
v MHL 2020 Majuroboundary
v ¥ MHL 2020 MajuroArno_Sentinel2
‘ »
Coordmate  2380695,004285 | Scale 1:165564 v | @b Magntier 100% 3| Rotaon (0.0 TV

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

(i Information w

ple marker

‘t\\ Source
o
€3 Labels

'. Diagrams

\" 3D View &

i Source Fields Unit | Millimeter -

I Attributes Form

Joins ize | 4.40000 L

ﬂ Auxiliary Rotation 0.00 ° DKEE
Storage

s 1 All Symbols a -
D@ Actions y

i . Display

[ i 3 o D o ©

Variables
diamond blue diamond green diamond red dot black dot white

I
i n Metadata

t m Dependencies
i=

(@] ® ® ©} o

Legend

QGIS Server

dnt hlue dnt hrown dnt areen dnt oranae Ant nink he

[ﬂ Digitizing 3 " diamond red Save Symbol | | Advanced ¥

b Layer Rendering

Style ~ o Cancel Apply Help

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 MHL_place_names not visible on the map
in order to make the protected areas stand out more. We can simply uncheck the layer
MHL_place_names in the Table of Contents

Layers @
< L& % T a.l"‘ T_é
MHL_WDPA _points
CJ MHL_place_names
/| MHL 2020 roads OSM
v 9 MHL_WDPA polygons
7/ I coviervmion Ate _ . The results should look something like this:
v [ | Ramsar Site, Wetland of International I
vl
V' [ ] MHL_2020_Majuroboundary
Vil MHL_2020_MajuroArno_Sentinel2

B] 3 p 5‘?'-‘ A AQ, 0 [ <4 ] @" =

QGIS Training Marshall Islands 30



nal Ir

Coordinate|  2339302,764868 | ) Scole 1:165584 ~

& Mognifier| 100% 3+ Rotation 0.0°

TTOCY
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S

2
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Line Symbology

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

e Right click MHL_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

(2 Layer Properties - MHL_2020_roads_OSM | Symbology X

&= Single symbol

Line
Simple line

(i Information

“\Q\ Source

-
& Symbology

€3 Labels

v

,/ Diagrams

P £
Ny 3D View Unit  Millimeters

ﬁ Auxiliary
&8 Storage

,@ Actions

Lot Display (SR L L L L L T R L R R

& Rendering

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

I Metadata

H Dependencies

-

Legend
Save Symbol... | Advanced ¥

<| OK ? Cancel Apply

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

QGIS Server

[:¢] Digitizing

BISPAMA Gom ¢ m @sxer
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e locate and press the Save Project As button
() *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector

38 QR W L

- o

e Navigate to C:\QGIS Training Marshall Islands\03 Workspace\
e Save the project as 2020_MHL_QGIS_Training3

QGIS Training Marshall Islands
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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 — MHL_WDPA_Polygons.shp
Point layer — MHL_WDPA_Points.shp

e Raster layers
MHL_2020_MajuroArno_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 MHL_2020_MajuroArno_Sentinel2.tif
o Add in the layers MHL_WDPA_polygons.shp and:
1. Categorize the symbology to colour the polygons in a variety of colours by
designation (“DESIG”)
2. make the areas 60% transparent and
3. label polygons with NAME, set the opacity to 70% to make it transparent, set
the text size to 8
4. under Formatting tab there is a Wrap on Character option, this will let you
decide how to shorten the labels so they don’t overrun and look messy, we will
simply add a space (type in space using spacebar) here to make the labels more
concise. Also under Formatting, there is an Alignment option, please select
Center to make the labels centre-justified (please see figure on next page)
5. add a buffer around the label and set the opacity to 70%

BISPAMA Gom ¢ = @srer
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(ad Single labels

@) 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
A ,
% 3D View TS Eerottig character line here
ab - - -
- <ec F tt
E Source Fields ol sae
g Wrap on character @.
i Attributes Form @ Background
) Shadow No automatic wrapfiing e
.
Joins ** Placement Maximum line length v
_/ Rendering
L Auxiliary Line height 1.00 line s €

=

& ™ Storage

® Actions

@ Display | Rig

Formatted numD®

Decimal places |3 ~ -

&  Rendering
Show plus sign ~
Variables
‘~ Metadata
™ Dependencies
Legend
QGIS Server

ﬂ Digitizing

Style ~ OK Cancel ‘ Apply Help

o Add MHL_WDPA_Points.shp and label points with NAME and add white buffer, set both
to 50% transparent, and set the Wrap on Character option to have a space (using the
spacebar again) and set the Alignment to Center. Please use whatever symbology you
would like.

e Zoom into Majuro

B}I)P A\MAiom ¢ m @
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Your screen should look similar to the image on the following page.

Print Composer
The Print Composer is the tool that we use to create an output map. The map can then be used in a
document, printed or emailed.

e From the toolbar select New Print Composer

(2} QGIS_Document - QGIS
Project Edit View Layer Settings Plugins

H‘: 2o L B NCINC

R@eVisw @

e Name your new print layout “WDPA_Example_Map”

() Create print layout Title X

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

WDPA_Example_Map|

OK Cancel

e (lick OK

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

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

| Q "WOPA Example Map _ o X
Layout Edt  View Rems Add item Atlas  Settings
a8 JAER L1 - &% I
VAN 0 R [ v Ea A 20 [ oy e ot e A o PO e PO - ke | TR
—————
\ Rems L
* @ Dem
51

20|

Items Window

3
I:;I Layout | TtemPropertes  Gudes

Item Properties 2%

Print Canvas

Composer Items Toolbars

&

Composer Items Toolbars

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

=1 Save Project

I% Export as PDF

@ Revert to the last change (or undo last action)

e

Restore last change (redo last change)

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

Add label to Print Canvas

o

222 Add new legend to Print Canvas

BI)P A\MAiom ¢ m @
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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.

BISPAMA o m ¢ m @srer
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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.

<
P9 [ . e
The move item content tool allows you to reposition the map within its box.

Add Title

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

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

P |50 |1oo |150 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 Items Window.
Undo Fstory

Itemn

— =
v T Lorem ipsum F

Map 1

Layout Inems Proger Ses
Rem Properties

Labed

Gusdes

W Mam Properties

item

Lorem psum

Render aa HTML

Irmert an Expresson

w Appearance

Horizontal margey | 000 e —

Ver Soal margn

0.00 rren

Honzontal slgrerent

Left Center Right © Jusafy
Ver Scal shorvment
e PP, Sasaan

Click on the label in the Items
Window

This allows us to edit this particular

Change the map label to
“Marshall Islands WDPA -
Majuro Atoll”

Click the Font button to open
the Font edit window
Change Font to size 26

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

( *WDPA_Example_Map

Layout Edit View [tems Addlitem Atlas Settings

ol

=
4
‘ : Ix:o}

BELOORER b ®klkhe &6 "
PO DR O QSR A

oo N O T T T O T T T 2 T e
4 \J) 3

ol

3l = i Marshall Islands WDPA - Majuro Atoll

¥ 5o ! I

&l 3

el

1 item selected

- (m] X
iq
Tems | Undo History Y
Items 6P|
@ - tem
v T Marshall Islands WDPA - M....
v Map 1
it
|
4
Layout Ttem Properties Guides I
tem Properties It
Label
q
‘¥ Main Properties Z|
el

Marshall Islands WDPA - Majuro Atoll

Render as HTML

Insert an Expression...
v Appearance

Font

Font color

Horizontal margin | 0.00 mm

Vertical margin | 0.00 mm

Horizontal alignment
y: -10.4846 mm  page: 1

jmm 58.5% v |'q

oo

@
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Add Legend

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

what a map is showing.

o Select the Add Legend tool
e Left click on the Print Canvas to add the legend

from the Composer Items Toolbars

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

layer in the QGIS
will remove some of them.

e Use the Select/move item tool

Rems Undo History
Items

to position the legend on the right side of the page

=== o (lick on “Legend” in the

@ @ Rem
i~ <Legend> ‘

_. ® Under the Item properties tab,

scroll down to Legend items

V| Resize to fit contents

v Legend Items
Auto update Update All

@ MHL_WDPA _points

«
V. AR el
Only show nked map

m  y:163.054mm  page: 1 58.5% v e

v
v T] Marshall Islands WDPA - M.
v Map 1
Layout Rem Properties Guides
Item Properties
Legend
¥ Main Properties
Title (=8
Map Map 1 v
Wrap text on
Amrangement = Symbols on Left

v MHL_WDPA_polygons
[ Conservation Area
Ramsar Site, Wetland of International Im, nc
#* MHL_2020_MajuroAmo_Sentinel2

Map Map 1
Wrap texton | *
Arrangement = £= Symbols on Left

V' Resize to fit contents

v Legend Items

Auto update

@ Marshall Islands Protected Are:

v MHL_WDPA _polygons
[l Conservation Area

[ ] Ramsar Site, Wetland of *International

Update All

Importan
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-

- Uncheck the Auto Update

option so you can edit the
legend
e Click on unwanted layers (if

any)
e Then click on the red “-“ button

This will remove the unwanted layers
from the legend

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

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

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

And finally, we can right click on the
layer name and check the Hidden
option to hide it from the Legend

~
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-~

m  (Q)sPrep a




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

@ Marshall Islands Protected Areas

B Conservation Area

[ ] Ramsar Site, Wetland of
International Importance

Add Scale bar

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

e Select Add Scale bar tool =Iiflilfrom 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 B
Scalebar
w Main Properties -

Map Map 1 -
Style | Single Box -
w Units
ey | [pr— - /— e Set the Units to kilometers
Label unit multplier | 1.000000 5 e Make sure the Label says km
Ubsioress I 2 ul (to indicate that the scale is in
Y Somments metres)
Somess il " e You can change the Segments

right 4 “

to adjust scale bar

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

O O

® Fixed width 5.000000 units

Fit segment width

Height

» Display
w Fonts and Colors

Fill color v €

Secondary fill color - €

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

==

-
e Select the Add Image tool from the Composer Items Toolbars
e Left click in a white space on the Print Canvas and drag the cursor to create a box

B : ’P i .(A ao W = wm (Qserep
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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.

<Picture>

== <Scalebar>

<Legend>

T! Marshall Islands WDPA - M...

AMan 1

LLS<L<<<
Ll
|

Layout Item Properties Guides

Item Properties
Picture

w Main Properties

Image source

Resize mode
Zoom
Placement

Top left

w Search Directories

Loading previews...

mmﬁmhm

49504 47005

&) r,__

; (
( v
Y ’\, k \ / ;_w.,,l

E+
™ B B
Image search paths
C:/PROGRA~1/QGIS3~1.4/apps/qgis-itr/svg

;r\)o@, L A

Remove

w SVG Parameters
y: 78.4538 mm  page: 1

58.5%

ROTTAR™™
HE@X i OLE=EH
ﬁwW&%%Wrmﬂf

|ck/QGIS_Training_Marshall_Islands/02_Datasets/Logos/|

BK ;ls m‘ ’_j}: ©

®1&. ¥ @ :f."_rﬁQ

Add...

@
A

( Select SVG or Image File

« v 1 « 02_Datasets > Logos

Organize v New folder
3 Saipan_DFWGIS *
3 Species

B videos

<. Local Disk (C)

2 CD Drive (D2)

BIOPAMA Logo
=x permitting (\\19. t
wx species (\\192.1¢
s dfw_gis (\192.1¢

@ Network

v

File name:

Click on the browse
button and navigate to
C:\QGIS_Training_Mar
shall_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

— /

Cancel

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.
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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 ‘Marshall Islands WDPA map’ to the file location
C:\QGIS Training_Marshall Islands\04 Outputs

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

Marshall Islands WDPA - Majuro Atoll

@ Marshall Islands Protected Areas
B Conservation Area

[] Ramsar Site, Wetland of
International Inportance

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 Marshall Islands\02 Datasets\Imagery\MHL_2020_MajuroArno_Sentinel2.tif

e Vector Layer
MHL_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

w_ I\ ALUIAAN
Layers @®
< l % 7 &~# T 0

>V MHL 2020 roads OSM

v = MHL_2020_MajuroArno_Sentinel2

e C(lick on a road feature in the map (it will open the dialog box with all the attributes for that
feature)
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Identify Results 2H
3 2 5 Ry
Feature Value
v MHL_2020_roads_OSM
¥ name Lagoon Road
» (Derived)
» (Actions)
osm_id 144792962
code 5122
fclass residential
name Lagoon Road
ref NULL
oneway B
maxspeed 0
layer 0
bridge F
tunnel F

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

e (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 MHL 2020 _roads_OSM layer and select Open Attribute Table

i DB2 1@ Zoom to Layer
& WMS/WMTS )
» & XYZ Tiles Zoom to Selection
@ wcs 9% Show in Overview
= SRS Show Feature Count
Layers

Copy Layer
¢AB®RT &-ERD Gl

- MHL 2020 roads OSM -
V| * MHL_2020_MajuroArno_Sentinel2 | L=/ Duplicate Layer
[L Remove Layer...

B Open Attribute Table

Rename Layer

¢ Toggle Editing
Eilter...
Change Data Source...
Set Layer Scale Visibility...
Set CRS 4
Export B
Styles »

Properties...
L™

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

| 2 A
BI®P Niom e m @sere
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i (2 MHL_2020_roads_OSM :: Features Total: 897, Filtered: 897, Selected: 0 . O X
~ € s T 2K XE & 50
" . osmzid code fclass name ref oneway maxspeed =
d1 144816969 5141 service NULL NULL B 0
2 144816958 5122 residential NULL B 0
. 3 144816963 5122 residential NULL NULL B 0
P4 144816954 5114 secondary NULL NULL B 0 t
is 144816956 5141 service NULL B 0
16 |144816048 5122 residential NULL B 0
A7 144816951 5122 residential NULL NULL B 0
8 144817002 5114 secondary NULL NULL B 0
119 144817007 5114 secondary NULL NUL B 0
b 10 144816997 5114 secondary NULL NULL B 0
11 144816999 5141 service NULL B 0
12 144816988 5122 residential NULL NULL B 0
13 144816994 5114 secondary B 0
14 144816973 5122 residential NULL B 0
15 144816979 5122 residential NULL B 0
16 259723373 5141 service NULL B 0
4 » 3
Y Show All Features,, =
MHL_2020_roads_OSM :: Features Total: 897, Filtered: 897, Selected: 0

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 (lick on the column name

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

This time it should sort the table from highest to lowest value.
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/|7 B = 8 &
abcosmid ¥ = &
ref oneway
1 ULL B
2 NULL B
3 ULL B
4 NULL B
5 VULL B
6 NULL B
7 ULL B
8 NULL B
149 ( B
€10 NULL B
Ir
b 11 VULL B
12 NULL B
n13 ULL B
th14 NULL B
15 NULL B
K
"f' Show All Features,,

4 (Q MHL_2020_roads_OSM :: Features Total: 897, Filtered: 897, Selected: 0

: TESQD BRR2E & 8@

maxspeed layer bridge
0 OF
0 OF
0 OF
0 0F
0 0OF
0 0OF
0 OF
0 0F
0 OF
0 0F
0 OF
0 0OF
0 OF
0 0OF
0 0OF

¥ || Update All | Update Selected

tunnel

1

Length =
37381984 Length
double

28635.80
17231.2147792...
13840.3858862... §
9374.70474957...| P
9116.00701019...
8037.74033281...
6894.56065950...
5165.35782818...
4909.44133731...
4477.36055838...
4179.40659287...
4108.12282174...
4027.78015004...

3795.27403727...

MHL_2020_roads_OSM :: Features Total: 897, Filtered: 897, Selected: 0

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

’ Identify Results

(2 MHL_2020_roads_OSM : Features Total: 897 9geged: 897, Selected: 1 = (m] X

[ & W V| K E & @ e
osm_id code fclass name ref oneway maxspeed =
N I e T S N
104699582 5154 path NULL NULL B 0
104699586 5154 path NUI N B 0
104699591 5154 path NULL B 0
104699596 5154 path NUL NULL B 0
104699599 5142 track NULL B 0
104699600 5154 path NULL NULL B 0
104699601 5154 path NULL B 0
104699604 5154 path NULL NULL B 0
104699607 5154 path NULL NULL B 0
104699608 5154 path NULL N B 0
104699609 5154 path NULL B 0
5154 path NULL NUL B 0
Selected feature S 3 5
15 104699616 5154 path NULL NULL B 0
16 104699617 5154 path NULL NULL B 0 =
4 »

Y show Al Features,,

11 A ]

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.

BIOPAMA
|-—-— 4 A = |——
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e |n the Attribute table select a different feature (road) by left clicking the grey area on the left

hand side

( MHL_2020_roads_OSM : Features Total: 897, Filtered: 897, Selected: 1 = m] X
J = 5 g 4l ke PE = ae

osm_id code fclass name ref oneway maxspeed

104699582 5154 path NULL B 0
104699586 5154 path NULL B 0
104699591 | 5154 path NULL NULL B 0
— 104690104699591] 5154 path B 0
104699599 5142 track NULL NULL B 0
104699600 5154 path NULL B 0
104699601 5154 path NULL NULL B 0
104699604 5154 path NULL B 0

10 1104699607 5154 path NULL NULL B 0
11104699608 5154 path NULL B 0
12 104699609 5154 path NULL NULL B 0
13 104699612 5154 path B 0
14 104699615 5154 path NULL B 0
15 104699616 5154 path NULL NULL B 0
16 104699617 5154 path NULL NULL B 0

* Show All Features_

This should change the highlighted row to the one you have selected. You should notice that the original
feature (road) in the map is no longer selected. The link between the table and the map is always live.

Now we need to find this feature on the map.

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

Q MHL_2020_roads_OSM : Features Total: 897, Fil w397, Selected: 1 e O X
/ o ) & B 4 I 3fe rPE & 2
osm_id 1 code fclass Zoom map to the selected rows (Ctrl+J) pneway maxspeed

2 104699582 5154 path NULL NULL B 0
3 104699586 5154 path B 0
4 104699596 5154 path NULL NULL B 0
5 104699599 5142 track NULL NULL B 0
6 104699600 5154 path NULL NULL B 0
7 104699601 5154 path NULL NULL B 0
8 104699604 5154 path NULL NULL B 0
o 104699607 5154 path NULL B 0
N 10 104699608 5154 path NULL NULL B 0
11 104699609 5154 path B 0

12 104699612 5154 path NULL NULL 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

Bl }P AMA éo m =
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is just as easy to select multiple features.
[}

Navigate to an area of Majuro with lots of roads

1 B
|~ Sa

+ Select Feature(s)

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

Click the Select Features tool drop down to see the options available

— 3 -0 a.

A = | ‘{C,’jP 2 m Yo
5% Select Features by Polygon

I35 Select Features by Freehand

{3 Select Features by Radius

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

ler MHL_2020_roads_OSM.

Coordinate 503744,789950 N Scale|1:19776

a Magnifier )|
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e Open the Attribute table and click the Move selection to top button to see the result

(} MHL_2020_roads_OSM : Features Total: 897, Filtered: 897, Selected: 28 o =] X
< § VS X PE & &0

fclass ref

5122 residential NULL

! A .NUH

residential Ocean Ro NULL
5122 -Vcs\dc"lu* ANUlL V NULL
5154‘0.’1m 4NUM ANUH
"dr,\/lvpam 'NUH NULL
"}1‘_‘4‘:}51?\ -NUU -NUU

5154 path NULL NULL

5154 |path NULL NULL

AL 26273 5154 | path NuLL

n ] - 5141 service ‘NULL -NU[L
12 E 4 5154 |path ‘NLI‘H NULL
AEN 262731145 ' 515 | 'NUH VNUH
(LN 26273 . 5 sidentia 4NULL ANU(L
15 g 32 ‘ 5154 |path .NU!A NULL

16 5141 service NuULL NULL

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

'Q@%:\z mm Y g
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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
MHL_2020_MajuroArno_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 MHL_2020_MajuroArno_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 Natural Resources and Commerce near the eastern portion
of Majuro (use the image below as a guide)
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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 S = =

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

B | "P ‘ .¢A ao W = wm (Qserep
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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

t‘if’“' A Geo B & m  @hserep
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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 — Afield that can hold dates that use the “/” symbol. For this field you just need to set
the length, i.e. the number of characters (e.g. 10/11/14 would be 8 characters long).

New Field
Name
—
Type | 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 (lick OK and save the shapefile to
C:\QGIS_Training_Marshall_Islands\02_Datasets\Ministry_NRC.shp

BISPAMA Gom ¢ m @srer
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(2 New Shapefile Layer X

File name C:\QGIS_Training_Marshall_Islands\02_Datasets\Ministry_NRC.shp &
File encoding UTF-8 N
Geometry type Point v
Additional dmensions @ None Z (+M values) M values
EPSG:4326 - WGS 84 ¥ j
New Field
Name Name

Type | abcTextdata b4

Length |50 Pr
i ~| Add to Fields List I

|Add field to list t
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

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

the following settings:
Geometry Type: Line

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

New Attribute

Name: Length
Type: Decimal number
Length: 13
Precision: 3

e C(Click the Add to attributes list button to add the new attribute

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

X
o
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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_Marshall_Islands\02_Datasets\Ministry NRC_building.shp

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

e Save the project!

BIOPAMA éo m & m  (2)SPREP
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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:

o Raster layer - MHL_2020_MajuroArno_Sentinel2.tif
o Vector layer - Ministry_NRC.shp, Ministry_NRC_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.

BIOPAMA éi S m ()sPReP
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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

W

@ Vo @

Browser @®
Q2T ®*TO
Favorites
Spatial Bookmarks
[6) Home

B:\
N C\

1 D\

F:\

I\

L\

P:\

S\
1 U\

A

1 Wi\

X\ v

L)

v v Y w v wwwwwwwowow

Layers @®
& ;3‘; ®. 7 }:” - ,L 1 0
v [ Ministry_NRC_building

*  Ministry NRC
v ¥ MHL_2020_MajuroArno_Sentinel2

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 Majuro Atoll near the Ministry of Natural Resource and
Commerce, please zoom into the area

e Select the Add Feature(s) tool

e [eft 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_NRC - Feature Attributes d

= * Intheid field write 1’
-
d [N <+

Name Ministry of Natural Resources and Commerce| g &3

=== o |n the Name field write “Ministry of Natural
Resources and Commerce”

e (lick OK to finish creating the point

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

=

e (lick the Move Feature(s) tool

e Move the cursor over your point

o Left click and hold over the point

e Move the cursor to the Ministry of Natural Resources and Commerce 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 (Click on the point to select it — the point will be highlighted yellow

——

o (lick the Delete Selected tool a 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.

- 2 il i
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You now know how to create, move and delete points.

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

e (Click the Toggle Editing button -

The following dialogue box will appear

(2 Stop Editing X

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

Save Discard Cancel

e (lick Save

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

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

bevzan ()

Toggle Editing

Browser @®
QRY™®O
Favorites

¥ Spatial Bookmarks

»
» [&8] Home
> | B\

» O ¢

» [J DA

» O R\

2 Y

» OO
»

»

»

»

»

»

[ P
] S\

v @ Ministry_NRC
v @ MHL_2020_MajuroArno_Sentinel2

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

[=3)
e Select the Add Polygon Feature(s) tool **

H ; ‘," ‘ AN ado >
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e left click on the map to add a vertex and then trace the outline of the Ministry of Natural
Resources and Commerce 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.

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_NRC_building - Feature Attributes nl

d 1 "

Name Ministry of Natural Resources and Commerce
Type |Government ~
4 »

OK Cancel

In the id field write ‘1’

In the Name field write “Ministry of
Natural Resources and Commerce”

In the Type field, write
“Government”

e (lick OK to finish creating the polygon

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

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

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

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

USE THE FOLLOWING LAYERS FOR THIS EXERCISE:

o Delimited Text layer — Sample_GPS.csv

Delimited Text Layers

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

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

C:\QGIS Training Marshall 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:

BIOPAMA e S m @)serep
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file:///C:/QGIS_Training_Marshall_Islands/02_Datasets/GPS_Data

A B & D

| ID -X—coord .Y—coord ‘ Notes
Testl 139.1765 15.1899 This is an example.
Test2 139.1766 15.1888 Another example.

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

Kl save As X
&« « 1 « QGIS_Training_Marshall_lslands > 02_Datasets » GPS_Data v O Search GPS_Data P
1
Organize ~ Nev Excel Workbook

Excel Macro-Enabled Workbook
@ Creative Cloud | Excel Binary Workbook
Excel 97-2003 Workbook

& OneDrive CSV UTF-8 (Comma delimited)
XML Data
W This PC Single File Web Page
Web Page

B 3D Objects  |Eycel Template

I Desktop Excel Macro-Enabled Template
Excel 97-2003 Template
Documents | Text (Tab delimited)

¥ Downloads Unicode Text

. XML Spreadsheet 2003
b Music Microsoft Excel 5.0/95 Workbook
= Pictures CSV (Comma delimited)
) Formatted Text (Space delimited)
E Videos Text (Macintosh)

% Local Disk (C;) Text (M5-DOS)
CSV (Macintosh)
2 CD Drive (D) |csy (MS-DOS)
=y permitting (\\ DIF (Data Interchange Format)
SYLK (Symboalic Link)
=x species (\W192gycel Add-in

- dfw gis (\\1 g Excel 97-2003 Add-in
h PDF
sl NMaturl XPS Document

Strict Open XML Spreadsheet

File name: | nhenDocument Spreadsheet

Save as type: |CSV (Comma delimited) ~

Authors:  Windows User Tags: Addatag

~ Hide Folders Tools - Cancel
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Click the Add Delimited Text Layer button ,° . A dialog box will open that will look similar to others

you have used to add in other data files.

e For File Name: Navigate to

C:\QGIS Training Marshall 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
e C(Click Add

s Raster

XU/
e Mesh

Nd GeoPackage
B i': Spatialite

& PostgreSQL

| /'y mssaL
I

* Oracle

!DBZ, DB2

| g
) m Virtual Layer

&2 wmswurs
£ wes

g WFS

- GeoNode

Q Data Source Manager | Delimited Text

I . Browser Rmille Dome  C:\QGIS_Training_Marshall_Islands\02_Datasets\GPS_Data\Sample_GPS.csv I B
. ¢ Vector ble_GPS Encoding | UTF-8 v ||

9 Delimited Text

&&: ArcGIS Map Server

Se ArcGIS Feature Server

w File Format

< @ CSV (comma separated values) >
Regular expression delimiter

Custom delimiters

» Record and Fields Options
v Geometry Definition

@' Point coordinates

Well known text (WKT)

X field | X-coord v | Zfield

field | Y-coord v | M field

No geometry (attribute only tableas®®e0 oty cRS | EPSG:4326 - WGS 84 v [ &

» Layer Settings
Sample Data

» o eie 1o g 2 e le) o] o
‘I‘Majuro Example 171.38027 7.08971 This is an example.

Points should now display in the QGIS interface.
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file:///C:/QGIS_Training_Marshall_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 Data Source Manager | Vecto Arc/Info Generate (*.gen *GEN)
Atlas BNA (*.bna *BNA)
(2 Open OGR Supported Vector Dataset(s) AutoCAD DXF (*.dxf *.DXF)
AutoCAD Driver (*.dwg *DWG)
1 « Local Disk (C) > QGIS_Training_Vanuatu > 02_Datasets > v U  |Comma Separated Value (*.csv *.CSV)
Czech Cadastral Exchange Data Format (*.vfk *VFK)
Organize v New folder EDIGEO (*thf *.THF)
= EPlinfo .REC (*.rec *REC)
& This PC Q Name Date modified Type|ESRI Personal GeoDatabase (* mdb *MDB)
ESRI Shapefiles (*.shp *.SHP)
- 3D Objects GPS_Data 2/25/2020 8:12 PM File flESRI Shapefiles (*.shp *.SHP)
2/24/2020 8:57 P\ ve
B Deskiop MReny 24 J,“O & ; GPS eXchange Fi
B pocuments Logos 2/24/2020 9:14 AM o =
& Downloads | Island_boundaries.cpg 2/25/2020 3:38 PM CPG |GeoJSON (*.geajson * GEOJSON)
£l 1sland_boundaries 2/25/2020 DaF (GeoJSON (*geojson *GEOJSON)
d Music = . . N __.. |GeoPackage (*.gpkg *.GPKG)
- || Island_boundaries.prj 2/25 PR Al GeoRSS (*xml *XML)
| Island_boundaries.qpj 2/25/2020 3:38 QP) HGeoconcept (*.gxt *.txt *.GXT *.TXT)
<* Species [] 1sland_boundaries.shp 2/25/2020 4:13 PM 5Hp [Geography Markup Language [GML] (*.gml *GML)
B Videos 01 . . . __ |Geomedia .mdb (*mdb *MDB)
sland_boundaries.shx 2/25/2020 4:13 PM SHX Geospatial PDF (*,pdf *PDF)
| % Local Disk (C:) | Islands.cpg 2/25/2020 3:35 PM CPG |Hydrographic Transfer Format (*.htf *HTF)
* itf * *ili * * *
I« coDrive(® £l Islands 2/25/2020 3:47 PM DBF ::IEEH: ; E;tff :ﬂl *':;1 *I)T(:FX)"(AMLL'LllL)l)
=x permitting (\\19. » LI Islands.prj 2/25/2020 3:35 PM PRJ Flidrisi Vector (vet) (*vct *VCT)
Keyhole Markup Language [KML] (*kml *kmz *KML *KMZ)
File name: ‘lds_OSM_ZOZO ~ | |All files \

@) g AICOIS Feature Server

+

& GeoNode

Close Add Help

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

(2 Select Vector Layers to Add... X
Layer ID Layer name “ Number of features Geometry type
3 route_points 0 Point25D
1 routes 0 LineString25D
4 track_points 0 Point25D
2 tracks 0 MultiLineStringZSD
Sl wavpoints 4 Point250

(0]¢ Select All | Add layers to a group Cancel

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

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

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

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

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