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What is QGIS and where do | get it?

QGI8s anopen source GlEeographic Information Systemsgftware¢ which means it'$REHFor
download and use for all youmapping and GIS needs

The software is constantly developing anelifog improved upon. These training materials are based on
the latest stable releasthat was available at the tim&GIS3.4. To download the latest versioof QGIS
visit the official QGIS websijtittp://www.qgis.org/

Introduction to GIS
What isa GIS?

A Geographic Information Systeasoftware for viewinglata witha spatial referenceof realworld
viewing,mappng and analysis.

The primary segment of the data seen iGES idts spatialcomponentc i.e. whee is it on earth?

Each piece of data will also contain repatial dataknown as attribute data. Attribute data is generally
defined asadditional information about a spatial featurepf example a government hilding. The

actual location of the governnme building is the spatial data. The attribute dateludesthe building
name, the number of floors in the building, the government dépents that usethe building, when it
was built etc.

GISs nowcommonly used imanyaspecs of our day-to-daylives For example, Gogle Mapson our
phones to find araddressis a type ofGIS.

/’/\\

points = study locations

polylines depth contours
polygons MPAs
raster sea surface temp
raster bathymetry
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QuickGlossary

Layes

Layersare the mechanism used to display spatial datasets in QGIS. Each layer relates to a specific
dataset and specifies how that dataset is dispthysing symbols and text labesach map created in
QGIS is assembled by adding a series of laybestwo mostommonly used types of layer avector
(feature) layers and raster layers.

points study locations

polylines depth contours

polygons

raster sea surface temp

raster bathymetry

A Vector layer
A representation of the world using point&es, and polygons. Vector layene useful for
storing data that has discrete boundaries, such as country borders, land parcels, and streets.

:ll:lll.r!l!-r-
i ]

h Polygon- A closed shape

Polyline(or line)¢ a line connecting two points

Point ¢ a single geographicaldation

Figurel - Points, Lines & Polygons
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A Rasterlayer

Aspatialdata layerthat is in the form of a image with pixelsThe image is made up efjually

sizedpixels (orcell§ arranged irrows and columnsEachpixelcontains an attribute value and
location coordnates.Groups of ells that share the same value represent the same type of
geographic featureSee two examples below:

Figure2 - A Raster Grid

Figure3 - Satelliteimage (raster) Vanuatu

Attribute
Information about a spatial feature. For exampéributes about a school may includee name, level
of education, and numbesf 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 zoonThe relationship between the size of the map and the corresponding size
of the real world.

Shapefile(*.shp)

Atype ofvector data storage format for storing the location, shape, and attributes of geographic
features. Each shapefile relates to a spedéature class.e.the Roads shapefile only contains
information on roads

Symbology
Conventions or rulethat define how geographic features are representsdsymbols on a map.

Query
In GIS, aequest to séect features or records from an attributestie based on useselected criteria,
and to display only those features or records that meet the criteria.

t‘:‘!‘"' A o m @ m (QHSPREP
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Exercise & Familiarisation with QGIS

QGIS Workgace
1 Open QGI®om the desktop shortcit A @S d Of A O] QGFS dekiS8p(DOVFY (i K|
/' ITL/Y hb GKS ABéwsed)i KI 4 &l &a avDL{

When opening QGIS for the first tigou will see the screebelow:

(Q Untitied Project - QGIS o X

Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
HER 3% B 2 pi-Jl ¢ WU~ L R S e i
LL A A s ® 2~ B

Browser
cYto
Favorites
» (&) Home
<)

2}
B
@ GeoPackage
£ Spatialite
Gs

B or2
» B WMS/WMTS
- @ XVZTiles
#® OpenStreetMap
@ vics

v wes

ows
@ AcGisMapServer
Layers
.Y i1

Coseanate 0457,0470 B Scale 111 v | @ Msgofier 100% S Retatien 0.0° 3V Renter e @

The first step you will do is right click on the blankygspace near the top of the screen. This will open
a dialog box that lets the usadd 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
b F os [ @, ) & 3 T 5 (19 £ e =
[ BREXHK O 8/ i e ¥ =00
*%kR; £
LLAVA [ R 2 Right click here
Panels.
Browser 8% 3 o - Processing Toolbox B8
n jtizing Pan
leY®o \dvanced Digitizing Panel w %
= Browser (2) Panel
Favorites earc
» [B) Home /1 Browser Panel » @ Cartography
<) GPS Information Panel » @ Database
ran Layer Order Panel » Q@ File tools
PR EX Layer Styling Panel » O Genphics
 Styli
A Syt » @ Interpolation
@ GeoPackage V' Layers Panel » @ Layer tools
/£ spatialite Log Messages Panel » @ Network analysis
@ rostGis Crorviow Poral » @ Raster analysis
P mssaL » Q@ Raster terrain analysis
@ Oracle Processing Toolbox Panel » (@ Rastis tiolé
@ 082 Results Viewer Panel » @ Vector analysis
» (F WMS/WMTS Spatial Bookmarks Panel » Q@ Vector creation
- & XVZ Tiles »
> Statistics Panel Q Vector general
¥ OpenStreetMap » @ Vector geometry
@ wes Tile Scale Panel » @ Vector overlay
V) WS Undo/Redo Panel » @ Vector selection
» @ ows Noaliars » @ Vector table
p; P>
@ ArcGisMapServer - Advanced Digitizing Toolbar » d GDAL
&% » @ GRASS
Layers 2 V. Attributes Toolbar » & SAGA
o @ T 31
ot = V. Data Source Manager Toolbar
Database Toolbar
V. Digitizing Toolbar
v Help Toolbar
V. Label Toolbar
Manage Layers Toolbar
V' Map Navigation Toolbar
V' Plugins Toolbar
V' 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 Procedsinoipox Panel and the Manage Layers Toolbar.

BIOPAMA
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Your QGIS should now look like this:

L . ] X
. o = Menu Options
| BREENY U &L >34 s T 2 fbif ) BT =y T
e oolbar e
&% Recent Projects [Frecesing oobor |
Y20 - e N
: [
) Home ¥:\Permitting Field_data\GISS'project.qgs
8 EPSG:32655 (WGS 84/ UTM z0ne SSN) G
] CA Q
oA G
E\ Q@
FA G
" Q
] PA Q
.+ Browser s
] Wi\ Q
BN a
/£ spatial ) al
: PostGIS rQ
MssQL r @
® o Map Canvas 8
& o2 b @ Vectortabl
@ wmswMTS & GoAL
@ XVZTies G GRass
© sa6A
Toolbox
Table of
Contents
New QGIS version available: Visit )lips: //dovrioad, aas org to get your copy of version 3,10.1
o | % m.»sxﬂlstmrmm oor 2 Ve @ mscas @

TheQGIS work arehas sevemarts;

1 Menu Options
Map Canvas
Browser

Table of Contents
Tool Box

Status Bar

= = 4 =

=

Menu Options

".I"IEW Settings  Plugins Database Web Processing Help

TheMenu Optionsbar provides access to various QGIS features using a standard hierarchical
menu @drop downmenu). Most menu options have a corresponding timthe and

Tool Bbx, however the menus are not organisegactly like the toolbars and may contain
additional tools

N QRS LPLL2HPLRAAR 06 -H B =05 - BY
=] oo ) A= o abe] =

B <2 ® = sy Gbe| (abg, gl (abd

® e
0 /% ] ® (] ® = =]

The [BRIa) provides access to most of ttienctions found irthe menuoptions bar, plus additional
tools for interacting with the mapanvas Eat [f8][ea) item has popup help available. Hold your
mouseoveanA 4 SY | yR I &aK2NIi RSAONRLIIAZ2Y 2F GKS (22f Q:

Below is the Managing Layers Toolbar that you added at the beginning of this exercise.

’0/%'0'@'@'@'\/;'
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TheManaging Layers Toolbaontainsfrequently used tools relating to GIS layeiBhe two syrols
OANDE SR AY NBR NBLINBaSyid GKS WFRR @SO0G2N) f &SN
commonly used to bring data into the QGIS document.

Parts of the Todlar can be mved around according to your needs. Additiongligrts of theToolbar
can be switched on/off. &ld the mouse ovea blank spot onthe Toolbarand dick the right mouse
button to see the context menuwhich allows you to turn on/off tools

If you hae acdédentally hidden all yourdolbars, you can get them back by ckowMenu Options
Viewc Toolbars

Map Canvas
TheMap Canvagsthe main part of QGIg§ this is where the maps are displaydthe map displayed in
the window will depend on the vector anaster layers you have chosen to load (see sections that
follow for more information on hovto load layers). Thilap Ganvascan be panned, shifting the focus
of the display to anothepart of the map. The maganalsobe zoomed in and out. Various other
operations can be performed on the mapging the dolbar. TheMap Ginvasand the
are tightly bound to each othar the maps inMap Ganvasreflect changes you make in the

area

Tip: Zooming the Map with the Mouse Wheel

Yau 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 isentredon the mouse cursor position.

The area lists all the layers your mapproject Click oracheck box to turn a layer on
or off. Double click on a layer in the legend to customise its appearance and set other profgegies
appearance of symbols, labelg) layer can be selected and dragged up or down intie

to change the rdering. Zordering means that layers listed nearer the top of th&

are drawn over layers listed lower down in the

Tool Box

Processing Toolbox x|
2

Recently used
» @ Cartography
» (Q Database
» @ Filetools
» @ Graphics
» @ Interpolation =
r Q@ Layeftools
» ( Network analysis
Raster calculator
Raster layer statistics
Raster layer unique values report
Reclassify by layer
Reclassify by table
Sample raster values
Zonal histogram
¥, Zonal statistics
» () Raster terrain analysis
» @ Raster tools

BISPAMA o m ¢ m @srer
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TheProcessing Toolbox which contains geoprocessing tools used for creation and andlgtis of
vector and raster data. As mentioned before, some of these tools will also be availablévirrihe
Optionsas well.

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

TheStatus Baishows youthe current position of the mouse pointer in map coordinates (expressed as
decimaldegreesor meterg as well as the map scale and coordinate systésrthe mouse pointer is
moved across the map vigwhe coordinates will changeéAs you zoom in and out of the mathe scale
will change.

BI®OPAMA G S m (@)serep
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Exercise 2 Adding Data

This exercise willdmiliarise you with QGl&hdallow you toexamine the different data types available
and how to add them to the map

By completing this exercise, you will learn how to performfti®wing tasks:

1 Add data to a QGlgoject
1 Open andsave QGIS projects

WE WILUSETHE FOLLOWING DAR THIS EXERCISE:

bl VectorLayerData
1. CAQGIS Trainindgvarshall Island®2 DatasetSMHL_2020_Majuroboundary.shp
2. CA\QGIS Trainindviarshall Island$02 DataseteMHL 2020 roads OSMshp
3. CA\QGIS faining Marshall _Island$02 DatasetesMHL place namesshp

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

q RasterLayerData
1. CAQGIS Trainindvarshall Island®2 DatasetdmageryMHL_2020_MajuroArno_Sentin
12.tif

WE WILL BE SAVING PROJECT TO:

CAQGIS TrainindMarshall Island$93 Workspace

Callthe file/project something relevat like: 2020 MHL QGIS_Trainingy

1 ARA A
BISPAMA éom ¢ m @seer
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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

AddingVector tasetsin QGIS

Vector data is gyuably the most common kind &Sdata. It describes geographic data in terms of
points, which may be connected into lines and polygons. Every object in a vector dateaktd a

feature, and is associated with data that describes that feature.

QGIS can support a number of different vectotad@rmats. These include ESRagefilesand Maphfo
TAB filesall ofwhich can baused in QGIS in their current format¥e wil mostly be using ESRI

Shapefiles.
1 Locate and press thiedd Vector Laydsutton

You will be presented with the dialdxgpx below:

% * =0
s R 2
'® Recent Projects

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

© Rl Qrecery  Dapabase  Protocok HTTP(), doce, et
Encodng s
Source

Vecter Dutasetls)

Cose reb

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

Coordnate

& sce L2ses1 ~

@ Mogiter 100%

3V Render

Sran @

T / £ A O buiioK &d navgate to
CAOGIS THining Marshall Islandi®2 Datasets

1 Click onAll files (*) and filter the displayed files by selecting ESRI Shafrefitethe drop down

menu
(2 Open OGR Supported Vector Dataset(s) X
1 > This PC > Local Disk (C:) > QGIS_Training_Marshall_Islands > 02_Datasets > v O yel
Organize ~ New folder ~ [ o

& This PC & Name Date modified Type Size

P 3D Objects GPS_Data 8/9/2020 9:44 PM File folder

383121241 Imagery 8/10/2020 9:36 PM File folder

I Desktop Logos 8/9/2020 9:44 PM File folder

z j . 8/10/2020 9:21 PM SHP File 252 KB

B Documents L ] MHL_2020_Majuroboundary.shp /10/20 e 52
L] MHL_2020_roads_OSM.shp 8/9/2020 9:44 PM SHP File 190 KB

¥ Downloads = ;
|| MHL_place_names.shp 8/9/2020 9:44 PM SHP File 3KB

> Music . § e oo
_| MHL_WDPA _points.shp 8/9/2020 9:47 PM SHP File 1KB

&= Pictures ] MHL_WDPA_polygons.shp 8/9/2020 9:48 PM SHP File 10 KB

¥ Saipan_DFWGIS

% Species

i Videos

% Local Disk (C)

File pame: v ‘ ESRI Shapefiles (*.shp *.SHP) v | —
=)
S m (@seRep
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file:///C:/QGIS_Training_Marshall_Islands/02_Datasets

Youwill onlyseethe files(*.shp)we want to use

1 SelectMHL_2020 Majuro_boundary.shand dick Open

(2 Open OGR Supported Vector Dataset(s)

Organize ¥ New folder
- ~
= This PC Name
¥ 3D Objects GPS_Data
3 83.121.241 Imagery
Il Desktop Logos

[ ] MHL_2020_Majuroboundary.shp

[5] Documents =
| | MHL_2020_roads_OSM.shp

¥ Downloads =

|_| MHL_place_names.shp
D Music = )

[ ] MHL_WDPA_points.shp
&= Pictures

0 MHL_WDPA_polygons.shp
¥ Saipan_DFWGIS

3 Species
i Videos
L. Local Disk(C)

T > ThisPC > Local Disk (C:) > QGIS_Training_Marshall_Islands > 02_Datasets

Date modified

8/9/2020 9:44 PM
8/10/2020 9:36 PM
8/9/2020 9:44 PM
8/10/2020 9:21 PM
8/9/2020 9:44 PM
8/9/2020 9:44 PM
8/9/2020 9:47 PM
8/9/2020 9:48 PM

Type

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

File name: |MHL_2020_Majuroboundary.shp

Search 02_Datasets

Size

252 KB
190 KB
3KB
1KB
10 KB

ESRI Shapefiles (*.shp *.SHP)

v

B —
1 You should then seahe dialog box below
1 ClickAdd
(2 Data Source Manager | Vector X H
& Browser Source Type
o File Directory Database Protocol: HTTP(S), cloud, etc.
» Raster
Encoding Automatic v
A% Mesh
= Mes
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

A

i m Virtual Layer
I@Sg WMS/WMTS
& wes

. 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 layeu should see the layer in theable of Contentand an

image on theMap

Canvas

(@ *Untitled Project - QGIS
Project Edit View Layer Settings Plugins

hi=8 %
Y

Browser
o - )
Favorites
¥ Spatial Bookmarks
&) Home
a\
7 DA
E\
A
@ GeoPackage
/ Spatialite
@ rostGis
P mssaL
@ Oracle
@ os2
@ WMS/WMTS
» @ XYZTiles
& wes

PRPP sd

Vector Raster Database Web Mesh Progessing Help

s LT &

® 2 B

Processing Toolbox
[ A

O Recently used
@ Cartography

Q@ Database

Q@ File tools

Q@ Graphics

@ Interpolation
Q@ Layer tools

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

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

MHL 2020 Majuroboundary @ GDAL
& GRASS
& SAGA
Coordinate 2355388,805466 % Scale|1:174984 ¥ | g Magnifier| 100% </ Rotation 0.0° 3| VI Render epsc:s @
1 Repeat the process to add tf@lowingvector layetto the map
CA\QGIS Training_Marshall Islak@fz DatasetMHL 2020 roads OSM.shp
9 Select the Zoom tc - from the felellsfzl and thenuse the left click tzoom intoMajuro
Atoll.
(@ *Untitled Project - QGIS — o X
Project Edit View Layer Settings g g Raster Database Web Mesh Processing Help
NEBRRE S \";;,‘* RLABLER & b - BQV.A® B
e qa ® 2 ) z sl z X ~
£ 4
Browser a® Processing Toolbox 2®
Vo [aerze e
| Favorites £ eor
ﬁl » ¥ Spatial Bookmarks » (D Recently used
“ |y [&) Home » @ Cartography
% |[» D » Q@ Database
» DA\ » Q@ File tools
4|, EA ~ Y » @ Graphics
m » FA » Q@ Interpolation
Q. @ GeoPackage » @ Layertools
/£ Spatialite » @ Network analysis
@® - @ rosGis » @ Raster analysis
P mssaL » (@ Raster terrain analysis
> @ Oracle » (@ Raster tools
6~ (@ os2 » @ Vector analysis
Vo~| @ wmswmts » @ Vector creation
» @ XYZTiles » @ Vector general
@ wcs » @ Vector geometry
OB sarc - » @ Vector overlay
Layers (<] » @ Vector selection
AT E-FAO » @ Vector table
| MHL2020 roadsosm || > d GOAL
|2 MHL _20; roboundary » @ GRASS
» & SAGA
T o 1+ No features at this position found. Coordinate| 2378278,803355 | Scale 1:174984 ~ | @ Magnifier 100% < | Rotation [0.0° 3|V Render @ epsciasn @
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file:///C:/QGIS_Training_Marshall_Islands/02_Datasets



































































































































































