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w) INTRODUCTION TAQGIS

PRACTICALEXERCISELB

This exercise builds on Practical 1A. Its purpose is to demonstrate some of the
very basic handling procedures for work sessions involving three main types of
data you will be using in QGIS (i.e. vectors, rasters and ASCIll-based data). The
tasks that follow are designed to introduce the following:

1) Working with data files (vectors and rasters) from different sources and in
different coordinate systems and projections

2) Exploring simple data selection and extraction methods

3) Working with data in ASCII format

4) Changing the properties of raster and vector data for better visualization and
analysis

Instructors

1 Mr. Grahame Niles - Remote Sensing/GIS Specialist, CIMH, Barbados
1 Ms. Elena Flérez - Junior scientist, Agencia Estatal de Meteorologia, Spain

1 Mr. Courtney Forde - Intern, CIMH, Barbados

1 Ms. Soumaya Ben Rached - Ingénieur des travaux, Institut National de la
Météorologie, Tunisia
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1 INTRODUCING RASTERS

1.1 Looking at Raster Properties

In this section you will be introduced to examples of raster datasets. The main
raster files you will be working with are located in your workspace folder and
listed below:

1. A\CMORPH_DLY_025deg 20140629 float.tifo 7 Provides daily global
rainfall estimates (in mm) at a spatial resolution of 0.25 x 0.25 degrees.

2. AICPC_GLB_DLY PREC 20140629 float.tifo 1 Provides daily global
rainfall estimates (in mm) at a spatial resolution of 0.5 x 0.5 degrees.

Note: During this exercise we Wil r ef er to the for mer |l ayer
|l atter as fAlLayer 20

The source of these data is the Climate Prediction Center
(http://www.cpc.ncep.noaa.gov/). These files provide estimations of rainfall on a
global scale; at the same temporal resolution but at different spatial resolutions.
Data reflected in each layer is associated with a 24-hour period covering the
date, June 29", 2014.

Start a new instance of QGIS, saveitasii Pr act i ciae 1 BEm@ort these
layers through the Browser Paneland | et 6s. get started

Project Edit View Layer Settngs Plugins Vector Raster Database Web MMQGIS Processing Help

™ =5 B "D X dME @ @ %D 0D Q (= | = - 3
L =3 B N ? U PP MNP0 @ By kg Sl R v
Bix

Browser
T 0 Y@

& Project home

& Home
Favourites

E c/

= D:/

Capoeira
FHM_Workspace

Formatted Administrative Layers 30-07-2015
Formatted Aspect 07-08-2015

Formatted Slope 30-07-2015

Formatted Watersheds 30-07-2015

Spain_60LargestCitiesByPopulation_WGS84.shp
Spain_Provinces_WGS84.shp
PlLaylist
QGIS Training in Madrid
SAR Images Dominica
Slope Rasters
Ef
P mssqL
@ orade
@ postars
/£ spatialite
ows
@ wes
V) wrs
@ wms

il ()

Layers | Browser

There is a plugin update available (Q] Coordinate: 155.6,91.3 Scale ;166,590,709 ¥ | Rotation: 0.0 S [ Render @PEPsGiaze @
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Note: With theprecipitation raster files loaded, youMap Canvas and Layers Panel
should resemble thgreviousimage In the last exercise you explored examples of
Vector Data Now we willbeginby exploring Rasters

1. Disable Layer 1 ("CMORPH_DLY 025deg 20140629 float.tifo) so that
only Layer 2 ("CPC_GLB_DLY_PREC 20140629 float.tifo) is visible in the
Map Canvas.

2. Right-click Layer 2; open the {Properties} menu and activate the {General}
tab.

Tip: You can open the layer {Properties} menu from the Layers Panel by deuble
clicking on a layer symbol or layer name.

3. Observe the Coordinate Reference System associated with the layer.

-
;. Layer Properties - CPC_GLB_DLY_PREC 20140629 fioat | General |\ R ' N (D o]
‘\I Genaral w Layerinfo
Layer name | CPC_GLB_DLY_PREC_20140629_float displayed as | CPC_GLB_DLY_PREC_20140629_float
/' Style
% Layer source | D:/GIS_Workspace/CPC_GLB_DLY_PREC_20140629_float. tif
|l Transparency Columns: 722 Rows: 360 No-Data Value: n/a
ﬂ Pyramids
W Coordinate reference system
182 tistogram Selected CRS (EPSG:4326, WGS 84) e
,i Metadata
v Scale dependent visibility
Minimum (= A - _ Maximum o)
.’e;cluusr,ve) » [1:IUU,UUD,DDU Mu (Jfﬁc!u:j::e} o~ 110 IVIILJ
|

Note: Spatial data in GIS platforms are associated wittvo main types of
Coordinate Systems. These are known as Geographic Coordinate Systems and
Projected Coordinate Systems. The former applies a method for describing the
position of a geographic location on the earth's surface uswwgat are known as
datums A datum is a system that enables accurate location of objects (via
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latitudes, longitudes and altitudes) modelled on a thudinensional surface that
is representative of the earth. With Geographic Coordinate Systemgular
measurements (in degrees) arsed to identifyap oi n't on the
relative to tHewewart,hba @&6Pnbjected
defined on a flat, twedimensional surface. Unlike a Geographic Coordinate
System, a Projected Coordinate System has constant lsngihgles, and areas
across the two dimensions. It is important to note that Projected Coordinate
Systems are always derived fro@eographic Coordinate Systems which use a
spheroid for their earth modeExamples of the numerou&eographicCoordinate
Systansand Projected Coordinate Systems areailable for use withinQGIS.

AN wmoral &2 & O

The Coordinate Reference System associated withy er 2 i s AEPS
8 4 -((Seeprevious mage) This is apopular Geographic Coordinate System used
for mapping and analysis atboth local and global scales. It is commonly
associated with GPS, 3D global models, wWesed geospatial tools and many
other types of applications.

Now activate the {Metadata} tab under the Layer Properties menu and
refer to the {Properties} section as shown in the following image.

/; Layer Properties - CPC_GLB_DLY_PREC_20140629_float | Metadata —1 i —1 5
\'.\ General W Description B
Title
N ste
| Transparency Abstract
&R Pyramids Keyword list
Iﬂ Histogram Data Url et =
W Attribution
Title
Url
W MetadataUrl
Url
Type v | Format v
W LegendUrl
Url Format e '
W Properties
Driver B
GDAL provider ‘V‘
GTiff 1
GeoTIFF r‘ i
/N P3|
-
— Concel | | ool Helo

Note: The {Properties} section provides basic information about the Raster. You can
scroll through the list of properties tgain useful information. For the purposes of
this exercise we will focus on ju$itve of these prperties.
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5. Scroll through the properties listings to the i Pi x e | he&ding and view
the information listed.

W Properties

Pixel Size
0.5,0.5 | |
No Data Value [a

FMlaNatalzlie nat cat® (&S

Note: This section contains very important information about your Raster. The
pixel size of a raster (given in two dimensions) tells us thetlwignd height of a
single cell within the raster. In turn, the dimensions or size of a cell tellsabsut
the spatial resolution of the raster layer. From the informatigmovided you can
see thatthe raster has a spatial resolution of 0degreesWe krow theresolution
units are in degrees, since the layer uses a Geographic Coordinate System.

It is often important to know the spatial resolution of the raster you are using.
Smaller cell sizes indicate higher resolutions and larger cells sizes indilcater
resolutions.This information can help you to make decisions about how the raster
is applied in mapping or analyse&or example, if you are comparing two or more
rasters, you may need to first ensure that they atkof the same resolution so
that the validity of your comparison is not compromised. Alternatively, knowing
the resolution of a raster can help you to determiits suitability for certain
applications. For example, with wdepth analyseshat require high levels of
precision, it would bebetter to use a raster with a higih resolution due to the
accuracy benefits provided by small cell sizesdowever, for quick preliminary
analyses where high precision is not a requirement, a lower resolution may be
more appropriate.

6. Next, scroll to the fiLayer Spatial Reference Systemo heading and view the
details listed.

W Properties

Layer Spatial Reference System
+proj=longlat +datum=WG584 +no_defs ‘

Layer Extent (layer original source projection)

Note: The information contained here is very useful because it tells you about the
projection used to render the raster and also the datum which the coordinate
system usesTwo dhta layers thatportray the same geographic area may not
necessarily line up if they use different projections. However, one maynbee
easilytransformed to align with the other if they both use the same datum.
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7. Switch off Layer 2 and enable Layer 1.

8. Repeat steps 2 to 6 with Layer 1 and compare the information.

Note: You should notice that Layer 1 and Layer 2, each use the s@eamgraphic
Coordinate System and hencethe same datum. However, they are of different
spatial resolutions. Layer lhas a sptial resolution of 0.25 degrees which is
higher than the resolution of_ayer 2 (0.5 degrees)

9. Next, view the i L a yBxtent (Layer original Source Projection)o heading
under the {Metadata} A {Properties} section for each layer and compare
the information.

Layer 1

W Properties

TP O S TOT IO T U TN = oo T T T IouCTy

Layer Extent (layer original source projection)

-180.2500000000000000,-60.0000000000000000 : 180.2500000000000000,60.0000000000000000

K10/

Band

Layer 2

W Properties

PrO=ONgE T T OSaMT =TSO O UETS e

Layer Extent (layer original source projection)

-180. 5000000000000000,-90.0000000000000000 : 180.5000000000000000,90.0000000000000000

iji[ »|

Band

Note: From looking at the layers in the Map Canvasge can see that thelgoth
cover a global scalavith some degree of overlapiowever, Layer 2 appears to
have a large Geographic extent than Layer .1This is confirmed l§ the
information under the Layer Extent heading as seen above. Layer 1 covers a
rectangular area that is enclosed by Latitude$80.25 degrees and 180.25 degrees
and Longitudes-60 degrees and 60 degrees. However Layer 2 covers a wider
rectangular area fretching from-180.5 to 180.5 degrees for Latitudes and frem

90 to 90 degrees for Longitudes

10. Next, locate the i B a n d hedding under the {Metadata} A {Properties}
section for each layer and compare the statistical information present. Two
important fields to take note of are the M St ati sti cs aMlaxi mumo
AStati st i c sfield. Mhe form@rowill tell you the maximum pixel
value within the layer and the latter indicates the minimum pixel value.
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Layer 1

W Properties

STATISTICS_MAXIMUM=232,90625

STATISTICS_MEAN=2.6913935432325

STATISTICS_MINIMUM=0

KIDN

Layer 2

W Properties

STATISTICS_MAXIMUM=174.0181427002 =4
STATISTICS_MEAN=-640.58195014949 \ ‘
STATISTICS_MEDIAN=9.550974852226%¢-256

STATISTICS_MINIMUM=-939

Note: A band may be considered fee a matrix ofa specific type oflata about a
geographic area with a specified extent. Many rasters consist of a single band, which
means only one type of data can be obtained for cell areas within a specified region.
However, some rasters may contain t@omore coincident bands which each provide

a different type of information for the same cell locations.

Each of thelayerscurrently loadedinQG& S ar e single band rasterit
heading shows the statistics across all the cells in the rasternftbese statistics we

see that the cell values in Layer 1 range from 0 to 232.9062. However in Laybe2,

minimum cell value is-999 and the maximum is174.0181427002While it is

customary to assume that a value such-899 or-9999 represents a coderfabsence

of data (.i.e. a No DATA value). It is still advisable t@result the metadata for
verificationunder t he ANo Data Valueo section. Pl
have not been officially set for either layer (see images below).

Layer 1

W Properties
0.25,-0.25 (]

No Data Value
*NoDataValue not set™ ’ ‘
Data Type [a]

Float32 - Thirty two bit floating point |
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Layer 2

W Properties
0.5,-0.5

]

No Data Value

|

*NoDataValue not set®

oI |

Data Type

Float32 - Thirty two bit floating point

1.2 Looking at Raster Cells

In exercise 1A, you used the Identify Tool to obtain information about Vectors.
Now you will do the same with the raster layers in your Map Canvas.

1. Disable Layer 2 in your map.

2. Highlight Layer 1 in your Layers Panel; activate the Identify Tool and click
on a random area within the raster.

Identify Results al| Note: The Identify

A E @ E % - results table  will

(| appear. Under the

Feature | Value [1

=-0 CMORPH_DLY_025deg 20140629 fioat | Feature Column, there

} should be aln entry .
& (Derived) named fABand 10

corresponding  value

under the Value

column. In the

example (shown left),

the value for the cell

clicked onin Band 1 is

8.60000322492676

You may also notice
~— || that the option to view
View (Tree v (tep ||| feature results through
a form is unavailable.
This function is typically only available with vectorsgor displaying multiple

attributes that can be arranged in columns

Mode Current layer v Auto open form

Tip: Try zooming in on the raster until its cellular structure is moswgpparent and
then click on a cell of your choicelhe following image gives an example.
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Layers
@ = ¥EEQ

[ I CMORPH DLY 025deq 20140629 float

0
27.0171

=] CPC_GLB_DLY_PREC_20140629_float
-999
8.62258

Identify Results [=]
@BE@E % )

| Feature | Value
5] CMORPH_DLY_025deg_2014...

0

[} CMORPH_DLY_025deq...
Band 1 9.27500057220459

(Derived)

Mode  Currentlayer Auto open form

View | Tree ¥

Layers Browser ‘

There is a plugin update available Coordinate: 65.620,1.620 Scale | 1:2,585,097 | v Rotation: 0.0 2 X Render @EPsGianzs @

Note: as you click around in random spots onet raster, you may come to notice that
the black areas in the raster have a cell value of zero and tftiesgreater than 0
exist for celsranging from very dark greyalmost black)to white.

Tip: Once zoomed in, you can use the pan tool to move #ster around and look at
different cells. Also emember to return the raster to its full extent of view by using
the Zoom Fulltool. Alternatively, you can return to the full exterdf view by right
clicking the raster in theLayers Panel and choosing {Zooto Layer} from the menu

3. Disable Layer 1; enable Layer 2 and explore its cell values with the Identify
Tool as outlined in the previous step.
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2 DIFFERENCES®\ PROJECTIONS

Now that youdbve had some practice import:.
properties of rasters. We shall explore an example of dealing with layers that
use different projections.

There are times when you will work with multiple datasets created by different
entities that each use different data management and development standards.
One common type of issue encountered in such scenarios is the variations seen
in coordinate and projection systems applied to datasets that describe the same
geographic area. This will often mean that datasets (with such differences),
which should be rendered within the same geographical extent, can possibly be
drawn in totally different regions of space on a two-dimensional plane. However,
most GIS platforms have the ability to apply what are known as mathematical
transformations to change the way data are projected onto a two-dimensional
plane. These transformations allow layers with these differences (in coordinate
systems and projections) to be drawn together in the same geographic space.

In QGIS there is an option within the {Project Properties} sub-menu of the
main [Project] menu known as A Ena loen t he frangformaiéns.
Once this option is selected, QGIS is then prompted to transform all incoming
layers with different projection systems to match system that the Project is using
to render other layers already in the Map Canvas. This is particularly effective
when the incoming layer uses the same datum as the layer or layers already in
the map. This section explores how this function works and also exposes the
importance of working with layers that are in the same coordinate and projection
system.

2.1 Layer Transformation in QGIS

1. Return the Map Canvas to the full extent of view and ensure that only Layer
2 is enabled in the Layers Panel and the Map Canvas.

2. Use the Browser Panel to locate and add the vector layer named,
fiGlobal Countri es_ Worl dMercator.shpo

10
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Project Edit View Layer Settings Plugins Vector Raster Database

"EBROR S0
Layers &)X
@ = ¥ @ @

......

x u Global Countries WorldMercator
= %" CMORPH_DLY_025deg_20140629_float
0
27.0171
% B cPC_GLB_DLY_PREC_20140629_float

. -993

8.62258

Layers Browser

ate avaizble (9| Coordinate: -144.9,-117.1 Scale :150,076,671 v | Rotation: 0.0 2 % Render @ EPsG:4326(0TF) @

Not e: Youbve Just added the wvector | ayer
countries on a Global Scale. Notice how it appears to line up witheéhabled raster

in your Map Canvas.Recall that the Coordinate System used by the raster layer is

WGS 84 which is a Geographic Coordinate SystenHowever, Geographic

Coordinate Systemstill need to be projected onto a 2D plane for visualisation on

your screen. When drawing layers encodedhWwWGS 84, QGIS uses a system known

as plate carée to map the angular units to lineadi&nensional unitsof longitude and

latitude for display in the Map Canvas.

3. Open the {Properties} menu for the vector layer; activate the {Metadata}
tab and browse to the fiLayer Spatial Reference Systemo heading.

Note: Here you will discover that the vector file in your Map Canvas is using a
different projection system, but the same datum as your raster layers. If you
return to the {Properties} menu and open the Geakrab. You may also discover
that it is using a Projected Coordinate System known AEPSG: 54004,
World_Mercato.

The reason these layers line up in the Map Canvas is duiaédProjectProperties
settingpreviously mentioned i . e. A EnalCIRS oo ntsife rfmaytd on o
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Project | Edit View Layer Settings Plugins Vector R 4,

[ New
Open...
New From Template
Open Recent

E Save
Q Save As...

[y Save as Image...
DXF Export...
‘ Project Properties...

-, New Print Composer

Print Composers

Exit QGIS

“, Composer Manager...

ig2g o "WorAv i mymero

Select the main [Project] menu;

i) < " @& select {Project Properties} and then
Sl : . activate the CRS tab as shown in the
A following image.
Ctrl+S
ator

Ctrl+Shift+5 629 _float

9_float
Ctrl+Shift+P

Ctrl+P

ctrl+Q

.{ Project Properties | CRS.

. General

% Enable 'on the fly' CRS transformation

I“ Identify layers

N’ Default styles
|E OWS server
CQ Macros

£ B Relations

Filter

Recently used coordinate reference systems

ICoordinahe Reference System

Authority ID

IGN 1972 - Lambert Nouvelle Caledonie

WGS 84 /UTM zone 21N

WGS 84 / Pseudo Mercator

Barbados 1938

Barbados 1938 / Barbados National Grid
Unknown datum based upon the Authalic Sphere
World_Mercator

WGS 84

IGNF:IGN72LAM
EPSG:32621
EPSG:3857
EPSG:4212
EPSG:21292
EPSG:4035
EPSG:54004
EPSG:4326

[

[«

Coordinate reference systems of the world

Hide deprecated CRSs

[Coordinabe Reference System

Authority ID

Voirol 1875 (Paris)
Voirol 1879

Voirol 1879 (Paris)
WGS 66

WGS 72

WGS 72BE

WGS 84

EPSG:4811
EPSG:4671
EPSG:4821
EPSG:4760
EPSG:4322
EPSG:4324
EPSG:4326

Selected CRS: | WGS 84

+proj=longlat +datum=WGS84 +no_defs

Note: The highlighted field at the bottom of the CRS menu indestthe main
coordinate system deployed for the project. The project takes on thelic@be system
of the first layer or layers added to the Map Canv&snce the first two raster layers
added wereaegisteredin WGS 84, then the project inherited this cabnate system
from the raster layers. If layers using different types of coordinate systemd

12
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projecions are added to the Map Canvas, QGIS will automatically attempt to

transform the newly added layer so that it is compatible with the-gxesting layes.

In this case, the vector layer was transformed to match up with the rasters. This was

made possible by the setting se@mthedyd t he t C
CRStr an s f or imZeé previoud imagelf you were to disable this optiorthe

transformation would be removed and incompatible layers would no longer align.

5. Unchecktheopton( iEnabl e on the fly)I@RESCREr ansfor
menu; Click {OK} and see what happens.

(¢ QGIS 2.83-Wien C="ran X
Project Edit View Layer Settings Plugins \Vector Raster Datsbase Web MMQGIS Processin g Help
™ 0 = W L ME @ @ oD 0D Q ~u = —
Ll 8 &8 NI < IS S A i & I O ORP RS L L EVA SRR B m- M
Layers &)X
B = ¥ @ @ 3
m“!ﬁ.r: | Countries WorldMercato: I
E i CMORPH_DLY_025deg_20140629_float
27.0171
- (8] 'ﬂ CPC_GLB_DLY_PREC_20140629_float
-999

8.62258

, PN K \m .
Where did my vector laye go.?k an

Layers Browser

is a plugin update available % Coordinate: -134.1,-102.3 ‘ Practical Exercise 1B - Microsoft Word | 0.0 : % Render () EPSG:54004 [ ]

Note: Your vector layer, although enabled in the Layerarfel, is now missing. It has
disappeared!! This happened because without the Transformation, the Projected
System coordinateswhich are based ormetric values cannot be exchanged for
coordinates in the same range used to display the rasters on your scidgenvector
layer is still in your map, but simply now out of range of the geographic exsfdwn

in the Map Canvas. To view the vector layer you will need to zoom to the extent where
the layer is actuallysituated

6. Right-click the vector layer in the Layers Panel and select {Zoom to
Layer}.

13
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(¢ QGIS 2.8.3-Wien
Project Edit View Layer Settngs Plugins Vector Raster Datsbase Web MMQGIS Processing Help

0 IR AOBBPHBPP A

Layers &)X
g = @@

% | | Global Countries WorldMercator
2 CMORPH_DLY_025deg_20140629_float
0
270171
% i CPC_GLB_DLY_PREC_20140629_float
999
8.62258

Layers Browser

There is a plugin update available }g Coordinate: 20082939,-30944680 Scale :294,772,900 v Rotation: 0.0 : X Render @EPSG:54004 .

Note: The Vector layer should now be visible in the Map Canwdsle the rasters
are not You may also notice thathe appearanceof the layeris somewhat
different from when previously transformed to lingo with the rasters.

iy i |"-.\'| |/-:'| . M :’7’—\' l»-~."' |".-4" -
s eerEPLRAAR

Tip: Activate the Touch Zoom and Pan To{dhown above)pass your mouse over
any area of the map and observe the coordinates in the Status Bar. You will notice
that the coordinate values are far larger than those for the \st This is because
the coordinategevealedare actually the projectedystemcoordinates(in metre9
which far exceed the range of coordinate values listed for the rast¥mu can
verify this byreturning to the extent of one of the rasters and usingetTouch
Zoom and Pan Toohlong with theStatus Bar You will noticehuge differences in

the coordinatenumbersfor the same general areas.

| coordinate: -7760204,-5987241

Note: The map coordinateaboveweretaken from thevector layer for an area in a
southern part of SouthAmerica. However, the coordinates belowere taken from
one of the raster layers for an area in the same vicinity.

1§ ‘ Coordinate: -71.8,-47.4
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7. Zoom to the extent of the raster layer; open {Project Properties}, reactivate
theAEnabl e on the fly Cotenandha@s f or mati onso

Note: This will realign the layersUse the Zoom Full tool to reset the Map
Canvas.

2.2 Coordinate System Compatibility

Compatibility between layers in QGIS is essential for mapping and spatial
analysis. Although QGIS may be capable of performing transformations that
satisfy visualization objectives, there are many spatial processes which still
require that layers be in the same coordinate system for processing to yield
accurate results or to even function. The next steps illustrate how to change the
coordinate systems that layers are registered in. The Vector Layer, which is in a
Projected Coordinate Sy st e m ( A Wo rd thiat ubks the\VEGS®B4 datum,
will be converted to a new layer that is registered in the WGS 84 Geographic
Coordinate System to ensure compatibility with the raster layers.

1. Right-click the vector layer in the Layers Panel and select {Save As}.

Note: This will launch a menu with options you can configure for saving the layer.
See image below.

/; Save vector layer as... (D[]
Format  ESRI Shapefile v
Save as ' D:/GIS_Workspace/Global_Countries_2_WGS84.shp Browse
CRS Selected CRS (EPSG:4326, WGS 84) v ’ “ ‘

: =
Encoding System w2 B
|| Save only selected features

Skip attribute creation

R Add saved file to map

4

Symbology export No symbology

ocale

4[>

[ 3 Extent (current: layer)

W Datasource Options

D

BBl .
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2. Set the following menu fields as instructed below and hit {OK}:
0 Format:-Sel ect AESRI Shapefilebo

U Save as i Use the Browse button to locate the workspace directory on
your desktop as the location to save the save. There is already a file in

your workspace folder named, " G| obal Coun@& 4.0lfeypu WGS
enter the same file name, the vector layer in your workspace will be
overwritten. Therefore, you should name this file,

ARGl obal CountriadhitSawelcS 8 4 0

iU CRS i This field currently reflects the World Mercator coordinate
reference system. However, the new layer you are creating must instead
use the WGS 84 coordinate system. Hence,y ou 0 | | need to spect
change here. Hit the Select CRS button (see below) to open up the
Coordinate Reference System Selector menu.

CRS Selected CRS (EPSG:4326, WGS 84) o { :;

., Coordinate Reference System Selector j M

Select the coordinate reference system for the vector file. The data points will be transformed from the layer coordinate
reference system.

Filter

Recently used coordinate reference systems

5]

‘Coordinate Reference System Authority ID

WGS 84 [ UTM zone 21N EPSG:32621 ]
WGS 84 / Pseudo Mercator EPSG:3857

Barbados 1938 EPSG:4212

Barbados 1938 / Barbados National Grid EPSG:21292

Unknown datum based upon the Authalic Sphere EPSG:4035

‘World Mercator EPSG:54004 =
WGS 84 EPSG:4326 ~
£l | Gdr)
Coordinate reference systems of the world Hide deprecated CRSs

Coordinate Reference System Authority ID

&3] g Geographic Coordinate Systems

E- {5 Projected Coordinate Systems

- @ User Defined Coordinate Systems

<] [«
Selected CRS:  WGS 84 |

+proj=longlat +datum=WGS84 +no_defs

S —— 4
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Since youdbve already wused the WGS
project it should be listed underi Recently used coor di
s y s t e. Mau mnay scroll through the list and select it. The selection you
make (WGS 84) should be reflected at the bottom of the menu under the
NfSel ect e fieldO¥RiBritogrevious image.

Note: If for some reason youlist of recently used cooidate reference
systems is empty,ou can find the WGS 84 coordinatsystem by using the
Filter field or by seaching manually under the Geographic Coordinate
Systems list at the bottom of the menu. However, using the Filter field is
perhaps the most effective way of locating the CRS of your choice. Simply type
A WGS i8td the Filter field exactly as state@nd it will be located in the
Geographic Coordinate Systems list

Once the WGS 84 coordinate system has been selected, click {OK} to
return to the previous menu.

Add saved file to map i Select this option

QGIS 2.8.3-Wien - Practical Exercise 1B Note: After selecting {OK}a

[Project | Edit View Layer Settings Plugins Vector | NEW version of theCountries

L E O .
=1 67 N

v

- .. layer named,
" € fGlobal Countries 2 WG S 8 4 &
—— . should appear in your map.

=

| & X :
: : La,ws 2ix You can check out its
g = P @ @ G Metadata and  General
[ [I] Global Countries 2 WGS84 properties to confirm that the
x i Global_Countries_WorldMercator coordinate SyStem (WGS 84)

#" CMORPH_DLY_025deg_20140629_float has been correctly assigned.
0

27.0171

x E CPC_GLB_DLY_PREC_20140629_float

-999

8.62258

Remove the previous vector layer (i G| d [Cauntries WorldMercatoro)

from the Layers Panel.

{Project

Note: Now you can perform another test to see whether your task of changing the
coordinate system of the Countries layer actually workdéfdyou open up the

Properties} ombafidCREut naonsf ot mat in
option and hit {OK}, the countries layer should not disappear this time. If it stays
in view within the Map Canvas it woul
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transformed because it was using the same coordinateegysds the raster layers
(i.,e. WGS 84). You may run this test to confirm the results.

4. Try changing the coordinate system of the project, under {Project
Properties} from WGS 84 to the World Mercator coordinate system and
then convert the raster layers from the WGS 84 coordinate system to the
World Mercator coordinate system.

Not e: When creating the new raster | ayers
the file names you choose. You should also be aware that the Save menu for

rasters is a bit different fron the one used with vectors. An example is shown

below.

[ ./ Save raster layer as... (B[]
Outputmode ® Raw data Rendered image
Format | GTiff v Create VRT
Save as CMORPH_DLY_025deg_20140629_float_WorldMercator Browse...
CRS | EPSG:54004 - World_Mercator v l:‘

P Extent (current: layer)

P Resolution (current: layer)

3 Create Options

| 4 Pyramids

[B] | No data values

U OutputModei ChooRa&wfidat ao
U Formati Choosei Geo Ti f f 0O
U Save as Use this field to create a new file name

U CRSI Use theSelect CRSnenu to choose th&orld Mercatorcoordinate
system

18
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U Selec{OK}
Tip: Remove the WGS 84 encoded layers from the Map Camaféer y o u 6 v e

created the new raster versions and then test that the coordinate systems have
been changedorrectly.
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3 BASICGEOPROCESSES

This section introduces several simple methods for selecting features within a
vector dataset. A selected vector feature will be exported as a separate layer
and used as a mask for fclippingd the extent of a raster. Finally, you will learn
how to plot ASCII data in QGIS as points. These are all useful operations which
may be applied to analysis and mapping of climate data.

3.1 Selecting Features from the Attribute Table

1. Remove all layers presently in your Layers Panel.

2. Load the WGS 84 versions of the precipitation rasters and either of the
vector layers (i.e. fiGlobal Countries. WGS840 or
AiGlobal_Countries_2 WGS840).

3. Disable the raster layers.

4. Right-click on the vector layer in the Layers Panel and select {Open
Attribute Table}.

(¢ QGIS 2.83-Wien - Practical Exercise 18

Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEBRRR [HISPLL,AHPLLAR QG- -G e Bl -0 5 B
Layers ClES)
8 s @ E 2

X Global Countries 2 WGS8| 2 Zoom toLayer
=] CMORPH_DLY_025deg_201| ¥
0 Show in overview

27.0171 & Remove
=] CPC_GLB_DLY_PREC_20140 :
999 (.| Duplicate
8.62258 Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer

Styles >
& Open Attribute Table
/ Toggle Editing

Save As...

Save As Layer Definition File...
Filter...

Show Feature Count

Properties
Rename
Layers | Browser ]
0 feature(s) selected on layer Global_There is a plugin update available Coordinate: -189.5,102.8 Scale 1:166,590,709 | ¥ | Rotation: 0.0 : % Render ° EPSG:4326 (OTF) .
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Note: This opens up dable that shows all attributes associated with the layer.
There are 4attribute columns in the layer. These are described below.

0 1SO371 The values in this field are official codes fahe variouscountries
and their subdivisions as demated by the International Organization for
Standardization.

U COUNTRY This field lists the official names of countries

U SOVEREIGN i This field contains the official name othe sovereign
nation for which a territory/country is a part of For example, the
SOVEREIGN attribute for the country Bermuda is listed as United
Kingdom

0 CONTINENT T This field liststhe names of the continent that a country is
a part of.

The attribute table may be used to select or highlight features of interest within
a layer. Orce features are selected, they may be exported as standalone
features.In the next step you will demonstrate this by searching the table to
make a selection for the feature in the layer that represents the country of
Brazil.

5. Sort the values in your attribute table (alphabetically) using the COUNTRY
field. Do this by clicking on the field heading.

Note: Your COUNTRY column may have already been arranged alphabetically.
However, clicking on field heading wilensure that the field values are sorted so
that a manual search is easier to achieve.

6. Scroll through the list of values under the COUNTRY column and locate
fiBrazilo.

7 Make a selection f /. Attribute table - Global_Countries 2 WGS84 :: Features total: ... BN
of this feature by || ; 0| & & =EB & P B
clicking on the row | 1503 | counmy | sovemelen | contment | (]
value (34) at the 32 |BWA |Botswana Botswana | Africa =
left end of the -},_3_-| BVT 'Bouvet Island 1Norway | Antartica ‘ l ‘
table. Refer to the || T N N
image on the right. |35 1ot British Indian Oc... |United Kingdom | Asia

36 |VGB |British Virgin Isla... |United Kingdom  |North America

;—| BGR : Bulgaria |Bulgaria Europe

33 |BFA |Burkina Faso Burkina Faso Africa
I‘ ?| MMR ‘Myanmar |Myanmar 'Asia

40 |BDI | Burundi |Burundi Africa Ea

EJ KHM 'Cambodia ;Cambodia ‘Asira H

[ & 4 Show Al Featuresv! ‘ ;” EJ
L — —
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Note: When a selection is made, there are two things that happExrhe selected
feature is highlighted in the attribute table in bé and 2) the feature is
highlighted in the Map Canvas (the default colour is usually yellow, but may also
be a diferent colour). The selection is visible the attribute table. However, if
you close the table and return to the Map Canvas, yall notice thatthe country
feature for Brazil hasalsobeen highlighted. Be sure to zoom to the full extent of
the layer (f necessary) sgou can see the selection made.

(2 QGIS 2.83-Wien - Practical Exercise 18
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEBRRR [[Oerr HPPRAR Q& &

Ex

B e ERE-0 e B

1@'.?]34

£3  Global Countries 2 WGS84
=] CMORPH_DLY_025deg_20140629_float
0
27.0171
8 CPC_GLB_DLY_PREC_20140629_float
-999
8.62258

Layers | Browser |

1 feature(s) selected on layer Global_There is a plugin update available Coordinate: 12.1,2.1 Scale 1:161,174,148 | v | Rotation: 0.0 : % Render ° EPSG:4326 (OTF) Q

8. Reopen the attribute table and locate the tool shown below.

/, Astribute table - Global_Countries 2 WGS84 : Features total: 265, filtered:.. .2xi=)| sl
/ B | @& % E & S ?
- 'oom map to the selected rows (Ctrl+J)
1S0O3 A COUNTRY SOVERE
3p |BES Bonaire, Saint Eu... |Netherlands South America
31 |BIH Bosnia and Herze... | Bosnia and Herze... | Europe
32 |BWA Botswana Botswana Africa
33 |BVT Bouvet Island Norway Antartica
34 kb Brazi Bra outh Ame
35 |IOT British Indian Oc... |United Kingdom Asia
3 |VGB British Virgin Isla... |United Kingdom North America
37 |BGR Bulgaria Bulgaria Europe
33 |BFA Burkina Faso Burkina Faso Africa
39 |MMR Myanmar Myanmar Asia :

[ b 4 Show All Features ,]
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9. Select the tool highlighted above.

Note: This tool will zoomthe map to the extent of the features that have been
selected.

10. Close the attribute table and observe the Map Canvas.

Project Edit View Layer GSettings Plugins Vector Raster Database Web MMQGIS Processing Help

NEBRRR FOB Lo RPPLRAAR Q- H-ptBBa-0 5 B
CIES) y

Layers
g« Y@@ G

[3  Global Countries 2 WGS84
5] CMORPH_DLY_025deg_20140629_float
0
27.0171
=] lcpc_cm_mv_mc_zmmn_ﬂoat
999
8.62258

Layers Browser |

There is a plugin update avaiisble Coordinate: -39.35,-33.10 Scale 1:22,050,807 | | Rotation: |0.0 2 XRendr @EPsiaas(OF) @

11. Return to the full extent of the Map Canvas.

12. Use steps 4 to 11 to locate, select and view 4 or 5 other countries of your
choice.

Not e: Once youbve finished osexhelattributeng t hi
table and return the Map Canvas to the full extent of the countries layer.

Tip: You can make more than one selection from the tahtea time by using the

Ctrl key. Select one feature of your choice; press and hold the Kt and then
select another. You can select as many features you desire with this method. In
the example belowthe countries Ecuador, Colombia and Venezuela were selected
via this method.
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Edit View Layer Settngs Plugins Vector Raster Database Web MMQGIS Processing Help

DEERBOR 4 0®@ELrOPL
s B8] )

@ = ¥EE QL

=]

=]

% [} Global Countries 2 WGs84
CMORPH_DLY_025deg_20140629_float
0

27.0171

CPC_GLB_DLY_PREC_20140629_float

-999
8.62258

Layers 17 érc;wser’ er ‘

There is a plugin update available Coordinate:

AMEE  WMORAL

#genca Estatal ce Metoricgsa

sM2E O

WMO RAVI

RCC-Network

B s

-64.89,-11.50

| swle 1:32,022,463 v Rotation: 0.0

|2 ®Reder @ePsGanOT) @

4 Attribute table - GbB;LCountﬁés;Z_WGSBE : Features total: 265, ...

v B|@|e a=l & Po B
1503 ! COUNTRY SOVEREIGN CONTINENT
0 |ALA Aland Finland Europe
1 |AFG Afghanistan Afghanistan Asia
2 |AB Albania Albania Europe
3 |DzZA Algeria Algeria Africa
4 |ASM American Samoa | United States Oceania
5 |AND Andorra Andorra Europe
6 AGO Angola Angola Africa
7 |AIA Anguilla United Kingdom North America
g |ATA Antarctica None Antartica
g |ATG Antigua and Barb... | Antigua and Barb... | North America
10 |ARG Argentina Argentina South America
Armenia Armenia Asia
Aruba Nederland South America
Australia Australia Oceania
Australia Australia Oceania
Austria Austria Europe
Azerbaijan Azerbaijan

Tip:  Your attribute
table currently shows
all features within the
layer. However, you
can change the display
of the table so that it
only shows features
that have been selected.
Do this by clicking the
button shown (in the
image on the left) and

L 4 Show All Features
Y Show Selected Features
L ¢ Show Features Visible On Map
L 4 Show Edited and New Features

Column Filter

4 4 Advanced Filter (Expression)

Ctrl+F

choosing {Show
Selected Features}
from the options.
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"/, Attribute table - Global_Countries 2 WGS84 : Features total: 265, .. |2 {E)|mb

l®E & @ P o {r. = 2
: TUnselect all (Ctrl+U) f ;
COU OVEREIGN

Colombia 'Colombia South America

Ecuador Ecuador South America

Venezuela Venezuela South America

§ 4 Show Selected Features v]

Tip: Any selections made may be removed from the attribute table with the tool
highlighted below (i.eUnselect all).Reset the table to {Show All Features} when
complete.

3.2 Using the Select Tool

1. Use the Zoom in tool or your mouse wheel and Pan tool if necessary, to
zoom in on an area which focuses on the African Continent.
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{¢ QGIS 2.8.3-Wien - Practical Exercise 1B
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEBBRR (O LLs8PPRAAR Q- H GeBEa-0 3o 8-

)
o = ¥MEEQ E
B 1
=] CMORPH_DLY_025deg_20140629_float
; 0

270171
e CPC_GLB_DLY_PREC_20140629_float

999

8.62258

Layers | Browser |

There is a plugin update available (9] Coordinate: | 2.3,37.3 | Scale [1:49,709,505 | v | Rotation: 0.0 2 XRender @eEPSca36(0T) @

2. Locate the tool highlighted in the image below and activate it.

¢ e FHletBE=-050 8-

Note: This tool allows you to select features by clicking on them in the Map
Canvas

3. Click on the feature representing Sudan to select it as illustrated in the
following image.
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{¢ QGIS 2.8.3-Wien - Practical Exercise 18

VProiect Edit View Layer Settings glugns Vector Raster Database Web MMQGIS Processing Help

DEBROR 408222 0PPRAAR & Bl

Bx

-

G & @@ =
e =
e CMORPH_DLY_025deg_20140629_float
=
270171
2] CPC_GLB_DLY_PREC_20140629_float
999
8.62258
-
v

| Layers | Browser | ;
1 feature(s) selected on layer Global_There is a pluin update avaiisble Coordinate: |- 2.537.7 :[,QG[S 283 Wien - Practical Erercise 18 0 2 % Render @ ersciass OF) @

Note: You can remove the selection from the Map Canvas with the tool
highlighted in the image belowOnce youdve testedaganhi s out
with the selection tool.

e o -F{gle BE=-0 4= B5-

4. Open the attribute table and change the view, so that only selected records
are shown.

Note: You table should now only reflect one feature (Sudan) highlighted in blue,
as seen in the following image.

;& Athibute g Gl9bal_Cou"t'ies 2 WGS84 = Featufestotal o
/Bl are®PoEEE -

1SO3

& 4 Show Selected Features ']
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5. Remove the selection; reset the attribute table to display all features;
close the attribute table and then return the Map Canvas to the full
extent.

6. Use steps 1 to 4 to make 5 selections of your choice.

Tip: Multiple features can be selected by pressingdaholding the Ctrl key,
while clicking with the selection tool.

Not e: Once youobve finished remoweladbri ng
selections from the Map Canvas and retutime Map Canvas to the full extent.

3.3 Feature Extraction with Vectors

Selections made via the attribute table or the selection tool may be exported as
separate layers. The following steps illustrate how this can be achieved.

1. Locate and select the country of Barbados.

ig QGIS 2.8.3-Wien - Practical Exercise 1B
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

O IR A0S FHe P RPLRLR G R ReBEE-0 32 B-

Layers &)X

& = ¥ @@

Global Countries 2 WGS84
CMORPH_DLY_025deg_20140629_float
0

27.0171
= i CPC_GLB_DLY_PREC_20140629_float

999

8.62258

Layers | Browser

Toggles the eciting state of the curre There is a pludin update availzble (9 Coordinate: -59.5303,13.0387 615 28,3 Wien 2Practieat Exazeize 1 | Rotaton: 0.0 2 ®Render @ eEPsGia36 (OTF) @

2. Right-click the countries layer in the Layers Panel and select {Save As}.
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3. Set the menu as shown below.

d —
> Save vector layer as... : &I-g_hj
Format ESRI Shapefile v
Save as D:/GIS_Workspace/Barbados_WGS84.shp Browse
CRS Selected CRS (EPSG: 4326, WGS 84) v \ - \
2 =
Encoding System v| ™1

R Save only selected features
Skip attribute creation
R Add saved file to map

4

Symbology export No symbology

4»

Scale | 1:50000

b Extent (current: layer)

P Datasource Options

L)

P Layer Options

0 Formati Choose AESRI Shapefil eo

U0 Saveasi The new f il e s hoBatbaddosbwWGSada maad N
saved to your workspace folder

U CRS - Choose WGS 84 as the Coordinate Reference System
U Save only selected features i Select this option
U Add saved file to map i Select this option
4. Select {OK} to export the selected features.
Note: A new layer i{Barbados WGS84) will be added to your Map Canva3.he
country of Barbados is only 16§juare miles in area. Theffere if you are zoomed
to the full extent of he map, the selection will be too small to see cleaHpwever,
if you turn off the countries layer; ight-click onthei Ba r b a d o s layéf@ns 8 4 o

the Layers Panehlnd then select {Zoom to Layer}the new layemwill be clearly
visible.

29
1% MedCOF Training Workshop. Madrid, 26-30 October 2015



Vo) AFA i P =~ ~.  WMORAVI
N / u__/VkT WMO RA| &2 hf & (ﬁ/ C.0 RCC-NeOtwork E E’IREALECE
5. Remove the fiBarbados WGS840 layer from the Map Canvas. Switch on

the countries layer and return the Map Canvas to the full extent of this layer.

6. Practise selecting and exporting 5 other countries of your choice. Make sure
you save all exports to your workspace folder.

Not e: Onc e yexperdmerdingfwithrselestimgeathd exporting countries
of your choice,remove allnewly extracted layers from the Layers Panel so that
you are left with only thecountrieslayer and the precipitation rasters. Ensure that
you zoom to the full extent.

3.4 Clipping the Extent of Rasters

Youdve | earnt two simple methods for maki ng
extract selected vector features as separate layers. You will now investigate
how to use a vector layer as a mask for extracting a region within a raster layer.

1. Locate the country of India within the countries layer and export the
representative feature as a separate layer.

Note: Ensure that you save the selected featuresder the name,
Al ndi a_  Woyew warkspace. Also make sure the exported lageadded
to the Map Canvas.

2. Switch off the countries layer; switch on the precipitation raster layer named,
ACMORPH_DLY 025deg 20140629 floato; then zoom to the full extent of
your layer for India.

(2 QGIS 2.83-Wien - Practical Exercise 18
Project Edit View Layer Settngs Plugns Vector Raster Database Web MMQGIS Processing g Help

DEBRBLR ANSL2LAPNDPDOLLRAAR QG -H-Ke BE = 2 B~
&)

X

Layes

Layers | Browser

Toggles the editing state of the curre There is a plugin update available 74.40,13.28 Scale [1:14,786,404 | v | Rotation: 0.0 2 % Render @EPSG:a36(0T) @
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Note: Now you will execute a function that extracts an area of the raster that

covers the country of India only.

3. Browse through the main menu options and select [Raster] A {Extraction}

A {Clipper}.

{¢ QGIS 2.8.3-Wien - Practical Exercise 1B

Project Edit View Layer Settings Plugins Vector |Raster | Database Web MMQGIS Processing Help

— | =
™ == S 4 = Raster Calculator... BR i 1) ¢ ~u
) NG DEe A/
— = = L) Georeferencer ’
Layers B  Heatmap v
[ .. Y @ &3 L Interpolation ’
() Terrain Analysis 4
% || India wessa e X
|| Global_Countries_2_WGs84 ZERSae
=% & CMORPH_DLY_025deg_20140629_float Projections X
0 Conversion
27.0171 Extrm
= CPC_GLB_DLY_PREC_20140629_float -
Analysis
-999
8.62258 Miscellaneous 4

GdalTools Settings...

Note This launches the {Clipper} function which supports extraction of a raster
area according to the boundaries of a specified vector.

Configure the raster clipper menu as shown below and click {OK}.

. Clipper

D S

Input file (raster) | CMORPH_DLY_025deg_20140629_float v

Output file rkspace/CMORPH_DLY_20140629_India_WGS84.tif

Select...

Select...

No data value |0

4y

Clipping mode
Extent ® Mask layer
Mask layer India_WGS84 v

% Create an output alpha band

% Load into canvas when finished

crop_to_cutline -dstalpha -of GTiff
D:/GIS_Workspace/CMORPH_DLY_025deg_20140629_float. tif
D:/GIS_Workspace/CMORPH_DLY_20140629_India_WGS84. tif

Close

gdalwarp -q -cutline "D:/QGIS Training in Madrid/Data/India_WGS84.shp” -

Select...

Help
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U Input file (raster) i Select the raster file to be clipped. In this case we
want to clip the raster layer named,
ACMORPH_DLY_025deg 20140629 float.tifo

U Output file T Name the output file,
ACMORPH DLY 20140629 | ranfisaveith636ud 4 . t i f 0
workspace folder.

U No data value - A fino da t avalue has not been set for the raster layer
you are about to clip. Therefore the i No d at a optioa shoutddot
be enabled.

0 Mask Layer i Enable this option under the Clipping mode section and
selecti | ndi a_ W®GE theldiop-list.

U Create an output alpha band i Enable this option. It will ensure that

areas outside of the mask are not visible in the output. However, it will

add another band to your raster which you will see listed if you use the

l dentify Tool, or view the rasterdés prop
U Load into canvas when finished i Enable this option

5. Select {OK]}.

Note: A new raster named,ACMORPH_DLY 20140629 India WGS84aif,
should have beemadded to theMap Canvas Disable all other layers in your Map

(¢ QGIS 2.8.3-Wien - Practical Exercise 18
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

N 8 R A% L 2RPLRAARKR Q6K - e BE = v
Layers (&)%)
G = @ @ 2

El-[3¢ ﬁ CMORPH DLY 20140629 India WGS84
0

29.0724

India_WGS84
Global_Countries_2_WGS84

CMORPH_DLY_025deg_20140629_float
0
27.0171

ﬁ CPC_GLB_DLY_PREC_20140629_float
-999
8.62258

"
./ Clipper [eH ==
Input file (raster) | CMORPH_DLY_025deg_20140629_float v | Select..
OQutput file rkspace/CMORPH_DLY_20140629_India_WGS84.tif | | Select...
No data vale [0 =
Clipping mode
Extent ® Mask layer
| T Mask layer India_WGS84 v Select..
ol »
jn update avaiable (| Coordinate: 76.85,9.91 [QGIS 28.3-Wien - e E’.\ercwsefgia}pha band
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Canvas and zoom to the fuéxtent of the cliped raster. You will notice thathe
area covered by the new rastierconsistent with therector layer for India

6. Close the {Clipper} function menu.

7. Select and extract two more countries of your choosing, from the
ficlobal _Countries. WGS840 vector layer and then use these extracted
data layers to create new rainfall rasters as demonstrated in steps 1 to 6
above. Your new raster layers should be extracted from each of the global
rasters provided:

U ACMORPH_DLY_025deg_ 20140629 float.tifo
U ACPC_GLB_DLY_PREC_ 20140629 floatd

Note: Try zooming in to observe the differences between the clipped rasters for
the regions you selected.

3.5 Importing ASCII Data with Spatial Details

In this final section of the chapter, you will learn how to import spatial details
stored in ASCII format and display these data as plotted vector points. In this
exercise, you will do the following:

0 Use methods from the previous sections to extract a specified country layer
from the global countries vector file

U Use the extracted country layer to clip a raster providing temperature
forecast information

U Prepare text-based data on cities within the extracted country for import
U Import city data to QGIS

U Plot cities as vector points on top of the temperature raster and country
vector.

1. Remove all layers from the Layers Panel except for the countries.
2. Zoom to the full extent of this layer

3. Locate and extract the feature for the country of Australia.
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Tip: There is more than one feature in the attribute table with the value,
A Au st muradérithe GOUNTRY field. Therefore you will need to select more
than one feature in the layer.

"/, Attribute table - Global Countries 2 WGS84 : Features totak:... = (=) [sebdes]
lv B|f@|e %32&33@5[413' @E]‘

1503 b COUNTRY SOVEREIGN CONTINENT
11 |ARM Armenia Armenia Asia [
12 |ABW Aruba Nederland South America
13 A A rala A rala QOceania
14 A A tralia A tralia Oceania
15 |AUT Austria Austria Europe -
16 |AZE Azerbaijan Azerbaijan Asia v
b 4 Show All Features _
Not e: Name the extracted .featur e, AAustra

{¢ QGIS 2.8.3-Wien - Practical Exercise 1B
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DBROAFNOBLLANPPLAAR Q- H-48BB8e-0 52 8-
B v

e SR St ‘&1\\ ]
- <D S\, v
G = @@ [ B -, By
x _WGS84. b ’
% [TliGlobal Countries 2 Wesa ] Yy
'}
N
&
..
s B
\‘.,.
S
»l
'
Layers | Browser |
1legend entries removed. There is a plugin update available Coordinate: | 125.51,-37.32 Scale [1:19,779,282 | v | Rotation: 0.0 2 % Render @ EPSG:436(OTF) @

4. Use the Browser Panel to add the raster layer named,
fgfs375 tmax_gis_24 2014071 7 . toithe bayers Panel.
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Note: The source of this raster layer is the Climate Prediction Center. The layer is
essentially a maximum temperature output from the Global Forecast Model. It
was developed for use as a-Bdur global temperature forecast, agciated with

the date July 1%, 2014.Zoom to the full extent of the map and proceed.

or Raster
DEBRRR FOBLLo80PPLRARKT aa-H-e BE
|

Layers

[
1]

s vEE O

% [ ] Australia_wGss4
(% @ Gfs375 tmax qis 24 20140717

43.835
37.3688
% [ Global_Countries_2_WGS84

jin update available @ Coordinate: 78.4,-120.7 Scale :165,955,844 ¥ Rotation: 0.0 : X Render oEPSG:4326(OTF) .

Tip: Observe the details within the General and Metadata tabs under the
{Properties} menu for this raster layer. You will notice that it uses a different
Coordinate Reference $stem fromthe other layersin your map (which usaVGS

84). The datum it uses isnknown but based on a spherical model. However, you
should note that the Coordinate Reference System used by the temperature layer
is also a Geographic Coordinat8ystem (like WGS 84) and that its spatial extent

is verysimilar to the extent of thecountries layer This suggests that these two
layers are lining up without the need for a transformation. However, it is still
advisable to convert the temperatures laye WGS 84 to ensure full compatibility.

Try creating a new version of this temperature layer that is registered in the WGS

84 CRS b ensurethat it is fully compatible with your other map layers. Save the

converted layer to your workspace folder underthe name,

NGl obal Temperatures 24FcafAdd %hel4new 17 WGS
temperature layer to the map and remove the originally imported version.

5. Use the {Clipper} function under the [Raster] menu to extract a region of
the global temperature layer that is specific to Australia.

Note: Name the newly extracted raster layer,
ARAustralia_Temperatures 28avedttoydur 20140717 _

35
1% MedCOF Training Workshop. Madrid, 26-30 October 2015



) AN wmoral E @2 @ © WMORAVI E

Jgprca Estatal ce Meteorioga

workspace folder and make sure it is imported to the map when the operation is
complete.

6. Remove the global temperature and the countries layers and then zoom to
the full extent of the newly extracted temperature raster for Australia.

(¢ QGIS 2.8.3-Wien - Practical Exercise 18

Project Edit View Layer GSettings Plugins Vector Raster Datsbase Web MMQGIS Processing Help

DEBRELR {O% 208 HPLRAR 6 - e BE-0 g B
Layers IS

@ = Y@ E QL
= []  Australia Temperatures 24Fcast 20140... |
8.7287

310138
% [0 Australia_weGssa

'
Layers Browser

1legend entries removed. There s 2 plugin update avaisble (@] Coordate: 127.26,-55.77 Scale [1:19,779,282 | v Rotation: 0.0 2 XRender @EPSG:a325(OTF) @

1ol . File Edit Format View Help
7' VISIt your deSktop’ Rank City Population (2000) Latitude (DD) Longitude (DD) -
open the |1 Sydney 4277200 -33.870 151.210 T
Do pelbelme s Lo 143
Brisbane -27. =
workspace _folder j§  Fore a0 B0 11350
Adelaide o = =
and launch a text 6 Ney'vcast'le 505300 -3{23.9;0 151.750 ‘
; 7 Gold coast 457900 -28.070 153.440 —
e Lst G B s B e |
A HE Wollongong -34. =
D e flemay 12 EiRts fm, g s
H Hobart o - =
t x.t The file may 12 Geelong 161500 38140 143320
- - 1 Townsville 1524 -19. 146.
be viewed with 14 Cairns 128500 -16.920 145.750
. 15 Launceston 99400 -41.450 147.130
any text editor |16 Albury-wodonga 97300  -36.060 146.920
. . 17 Darwin 95000 -12.430 130.850
application on your |18 Toowoomba 91800  -27.560 151.960
19 Ballarat 85300 -37.560 143.840
system. 20 shoalhaven 81600 -34.880 150.590
21 Bendigo 80400 -36.760 144.280
22 Burnie-devonport 78400 -41.060 145.890
23 Bathurst-orange 76600 -33.420 149.570
24 Mackay 72700  -21.140 149.180
25 Hastings 68000 -38.310 145.190
26 Rockhampton 66100 -23.370 150.510
27 Coffs harbour 62600 -30.300 153.120
28 Bundaberg 60300 -24.870 152.350
29 wagga wagga 56400 -35.120 147.350
30 Mildura 46900  234.190 142.160
31 Shepparton-mooroopna 45300 -36.370 145.400
32 Maroochydore-mooloolaba 45100 -26.680 153.120
33 Taree 44900 -31.900 152.470
34 Lismore 43200 -28.810 153.290
35 Gladstone 42900 -23.850 151.250
36 Mandurah 40800 -32.530 115.750
37 Hervey bay 39700 -25.290 152.840
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Note: This is a text file which lists cities in Australia and ranks them by
population size.The data was obtained fronhttp://www.tageo.comThere are a
few things abouthe file that allow it to be imported into QGIS as data which can
be plotted. These are as follows:

I. It is organized in columns with headings that can be interpreted as
attribute field headings

ii.  The data within each row is delimited by tapaces. These uiorm gaps
between values in rows can be used to correctly assign values to columns
in an attribute table Different types of delimiters such as commas, spaces,
colons, semicolons and other symbols may also provide the same
advantage. Without the presenad uniformly applied delimiters in text
data, import into QGIS would not be possible without some degree of pre
formatting.

iii.  The file contains a column of data with latitude valu@s units of decimal
degrees)and a corresponding column of data with loitigde values(also
in units of decimal degrees)These coordinate values can be used to
draw/plot reference points in the Map Canvas according to a specified
coordinate system.

Close the Text file in your system and return to QGIS.

Open [Layer] from the main menu options and select {Add Layer} A {Add
Delimited Layer}

{¢ QGIS 2.8.3-Wien - Practical Exercise 1B

Project Edit View |@\ E:et:ings Plugins Vector Raster 'Da{abase Web MMQGIS Processing Help N Ote Th | S
—:\ reate Layer o e e =
O Lo B s, emaew | laUnches a new
Embed Layers and Groups... B, AddRaster Layer... Ctrl4shift+R menu. You will
LGNS NP Ey|  Add from Layer Definion He-.. . Add PostGIS Layers... Ctrl+Shift+D need to
Tl ™ style /., Add Spatiaite Layer... Ctrl+Shift+L . .
i 8.7287 B AddMSSQL Spatial Layer...  Ctrl+Shift+M Conflgure it as
31.0138 @, Add Oracle SpatialLayer...  Ctrl+Shift+O illustrated and
% [ Australia_ ) Add WMS/\WMTS Layer... Ctrl-+Shift-+W lained:
&, Add Oracle GeoRaster Layer... exp ained:
C " |@} Add wcs Layer...
Save As... %) Add WFS Layer...
Save As Layer Definition File... . Add Delimited Text Layer...
& Remove Layer/Group Ctrl+D
L. Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s) Ctrl+Shift+C
Set Project CRS from Layer
Properties...
ocz Add to Overview
T2 Add All to Overview
9 Remove All from Overview
*- Show All Layers Ctrl+Shift+U
Hide All Layers Ctrl+Shift+H
*- Show Selected Layers
Hide Selected Layers
37
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g = = 7
. Create a Layer from a Delimited Text ﬁll ‘ C2
File Name D:/GIS_Workspace/Australia_Cities. txt Browse...
Layer name | Australia_Cities_\WGS84 Encoding | UTF-8 =
File format CSV (comma separated values) @ Custom delimiters Regular expression delimiter
Comma X Tab Space Colon Semicolon
Other delimiters Quote  * Escape *
Record options Number of header lines to discard |0 5 %! First record has field names
Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definiton @ Point coordinates Well known text (WKT) No geometry (attribute only table)
X field ' Longitude (DD) v | Y field  Latitude (DD) v DMS coordinates
Layer settings Use spatial index Use subset index Watch file
Rank I City I Population (2000) Latitude (DD) | Longitude (DD) ’ [:
1 (1 |Sydney |4277200 -33.870 |151.210 ' L
2 |2 |Melbourne | 3566000 -37.810 144,960
3 |3 | Brisbane 1598600 -27.460 153.020
4 |4 |Perth  |1412900 -31.960 115.840
5 5 | Adelaide | 1089700 -34.930 { 138.600 <
6 |6  |Newcastle 502300 -32.920 151,750 F

I.  File Name: Browse to your workspace folder and select the text file
(AAustralia_Cities.txt0)

i. Layer Name: Enter a name for the imported layer here. The name
nAustralia_Cities. WGS840 is recommended.

ii. File Format: Choose the iCust om d e loptiom ana theno
selectthe i T a bpdion beneath.

iv. Record Options: Selectthefi Fi r st ascbr dl| Hoptiom me s 0
v. Geometry Definition: Selectthei Poi nt c o ooptibh nat es 0
vi. Xfield: Make surethatA L o n g i t u dieseldcted ) o

vii. Y Field: Make surethati L at i t u dieselécted ) o

10. Hit {OK}.
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./ Coordinate Reference System Select(‘ L&I&J

Specify CRS for layer Australia_Cities_WGS84

Filter

Recently used coordinate reference systems

|| | Coordinate Reference System Authority ID [+]
WGS 84 / UTM zone 21N EPSG:32621
WGS 84 / Pseudo Mercator EPSG:3857
Barbados 1938 EPSG:4212
Barbados 1938 / Barbados National Grid EPSG:21292 B
Unknown datum based upon the Authalic Sphere EPSG:4035 el
WGS 84 EPSG:4326 g
[4 | ()
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System | Authority ID E’
Voirol 1879 (Paris) EPSG:4821 ’
WGS 66 EPSG:4760 T
=~ WGS72 EPSG:4322
WGS 72BE EPSG:4324 <
WGS 84 EPSG:4326
WGRST2 IGNEWGST2G P bd
«| | GI
Selected CRS: WGS 84
+proj=longlat +datum=WGS84 +no_defs

Note: This launches lie Coordinate Reference System Selector menu. You may

use this menu to set a coordinate system for the points layer that will be created
from this textdata import.

11.Select the WGS 84 coordinate system and hit {OK}.
Note: You should now see points plett in your Map Canvas distributed across
various regions of Australia. You may view the attribute table of this layer to have
a look at the data. Five data columns are listed. These are described below:
i.  Ranki The rank of citiesby their population size
ii.  City1 The official names of the cities in Australia

iii.  Population (2000) The population sizes of cities in Australia

iv. Latitude (DD) i The latitude coordinates associated with approximate
locations of cities in Australia
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v. Longitude (DD)1 The longitude cordinates associated with approximate
locations of cities in Australia

(2 QGIS 2.8.3-Wien - Practical Exercise 18

Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

DEBERRR %L rAPPLRAR G- H-RtEE= 0

@x
o ® YMEE QL

X O Australia Cities WGS84
- Australia_Temperatures_24Fcast_20140...
I 8.7287
31.0138
% [0 Australia_wGssa

Layers Browser |

T
-

There is a plugin update available C

102.74,-18.22

'

Scale [1:19,779,282 | ¥ | Rota 0615 2.8.3-Wien - Practical Exercise 16 | EPSG:4326 OTF) @

[ £ Attribute table - Australia_Cities WGS84 : Features total: 210, filtered: 210, selec... (=) IS
B/l &z ®Po ksE .»

Rank City Population (2000) Latitude (DD) Longitude (DD) ﬁ
0 1|Sydney 4277200 -33.87 151.21
1 2 |Melbourne 3666000 -37.81 144.96
2 3 |Brisbane 1598600 -27.46 153.02
3 4|Perth 1412900 -31.96 115.84
4 5 | Adelaide 1089700 -34.93 138.6
5 6 |Newcastle 502300 -32.92 151.75
|5 7 | Gold coast 457500 -28.07 153.44
7 8 | Canberra 323100 -35.31 149.13
|3 9 | Wollongong 262500 -34.42 150.87
g 10 | Sunshine coast 254700 -25.88 152.56
| 10 11 |Hobart 201000 -42.85 147.29
11 12 | Geelong 161500 -38.14 144.32
|12 13 | Townsville 152400 -19.26 146.78
13 14 Cairns 128500 -16.92 145.75

| 14 15 |Launceston 99400 -41.45 147.13 @
“r 14 | Alhurvasnindanas a72nn =28 NA 145 a7

[ b 4 show All Features _

=m)
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Al t hough the file youbve i mported has
Map Canvas, you should note that they are still stored as text data. Therefore,
it is perhaps best to convert the imported layer to an official shapefile format.

12.Right-click the imported text layer (in the Layers Panel) and select {Save
As} to launch the save (Save vector layer as...) menu.

( /. Save vector layer as... _ -9 o]
Format  ESRI Shapefile v
Save as  D:/QGIS Training in Madrid/GIS_Workspace/Australia_Cities_WGS84.shp Browse
CRS Selected CRS (EPSG:4326, WGS 84) v l ‘:‘5;

-
Encoding System w2 W

[] save only selected features
Skip attribute creation
R Add saved file to map

Symbology export No symbology v
Scale 1:50000 =

b Extent (current: layer) L]

P Datasource Options

| P Layer Options v

‘ Cancel Help
Note: Make sure that the option — &X)
selectd for the Format field is ——

AESRI Shapefile@] . v @ @ 0

also save the output to yourf IS TEEEETERTET I
workspace folder under the name| % © Australia_Cities_WGS84
ﬁAustraIia_Cities_WGS84.sh‘p. SR I Australia_Temperatures_24Fcast_20140...
Set the CRS as WGS B4elect 2-175‘:;8

AAdd saved file]|. ; ;

hit {OK}. After completing this % [l Austraa_wessa

step you willhave two layers in
your map with the same namge.
fAustralia_Cities WGS8.shpo-
see image on the right However,
one is an actual vector shapefile
and the other is a ab-delimited
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text file displayed as a point vector. Remove the delimiied-file layer from the
map.

Tip: If you are unsure which layer is theactual shapefile, you can use the
Metadata tab under the {Properties} menu of the layers to help you figure it out.

13.In this final step, your task will be to select and extract 35 cities from the total
list of cities in the layer (AAustralia_Cities WGS840).

Note: Notice how many of the points in the newly generated cities layer appear
tightly clustered when viewed at the full extent of the map. This is especially
evident on the eastern coast tife country.In the following illustration, 35 cities
were selecte@nd extractedfrom the original cities list.Notice how the selected
cities are distributed across the north, south, east, west and central parts of the
country and that they are not tigly clustered. Five of these selected cities have
populations greater than 1 million and one of them is the capital city.

(¢ QGIS 2.8.3-Wien - Australia_Cities_Selected WGS84

Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

0 1R AL PPLIPHADPDPOLLIK/RE &C

Layers X

0 =

@ Australia_Cities_WGS84
8- IAustrar.a_'remperatures_urast_zouo...
8.7287
310138
x D Australia_WGS84

Layers Browser

iable (@] Coordinate: 141.46,-36.15 Scale [1:19,779,282 v | Rotation: |0.0 2 X Render @eEPsc:4z (OF) @

Use your knowledge of feature selection to create a new layer of 35 selected
cities that is similar to the illustration above. Ensure that your final selection
includes the five cities with populations over 1 million and also the capital
city of Canberra. Export the selected cities to your workspace folder under
the name fAustralia_Cities_Selected_WGS840.
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Note: Remove the originatities layer {iIAustralia_Cities WGS84) from the map.
Save your QGIS project and proceed to the next chapter. You will be using the
layers presently in your map to conduct a lesson on styling &fifective

visualization of data.
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4 STYLINGDATA FORVISUALIZATION

So f ar usedalfdvbasic handling procedures for vector and raster data in
QGIS. However, the data has not been styled appropriately for effective
visualization and analysis. This is especially the case for the raster data you
have experimented with so far. In this final chapter, you will learn ways of styling
data so that it can be better interpreted by viewers. You will continue working
with the data for Australia from the previous section

4.1 Styling the Points Layer

Note: If your cities layer (iAustralia_Cities SelectedWGS84) is beneath other
layers in the Layers Panel list then bring it the top position, so that the changes you
are about to make to it can be clearly visualized.

1. Open the {Properties} menu for the cities layer.

2. Select the Style tab from the left-panel.

7 Layer Properties - Australia_Cities_Seleded,WGE& | étym “ L&]ﬂ
\'».___ General t Single Symbol | v
Unit Millimeter v 7
Size 2.20000 =
Transparency 0% §
€ Labels —— Color [:E] Rotation | 0.00 ® =
Fields —
&= e Symbols in group ¥ || Open Library
- Display = @ Marker
@ as Py T e o o S
@ Actions @ Simple marker
4%‘ i airport  arrow capital circle city diamond
|ﬂ Diagrams % @ . * ﬁ *
fi Metadata ellipse  pentagon square star star2 star3
A b

triangle triangle2

I
® |j B E| E] Save Advanced ~
W Layer rendering
Layer transparency C 0 :
Layer blending mode Normal ¥  Feature blending mode Normal v
@ KD
Style v E} Cancel Apply Help

Note: Options for styling your points should now be visible.
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Locate the section of the menu with the caption, fiMarkero 7 see the
previous image.

Note: Under this part of the menu you willseemae nt r y iSimmphendrkero i
This tells you the category of symbol/marker currently being used to represent the
points in the layer. The adjacent pane contains a list of marker options that may
be used in place of the default style caently applied to your poirg

Choose any one of the marker options from this pane (see previous image)
and then select {Apply} to change the type of symbol used to represent
points.

Note: The point symbols on your Map Canvas should have changed taoiten

you applied. If your menu is blocking the Map Canvas, you will need to
temporarily shift it out of the way to observe the change. Try changing the type of
point symbol &ew more times before proceeding.

Selectthe i ¢ i tnarler from the pane and apply it (see next illustration).

Note:Now t hat you have chosen the fAcityo mar

you can adjust their final colour, size and even degree of transparency.

Locate the i Si ZAieddn the section above (see next illustration).

Note:The default size of the Acityo marker
should be millimetres.

Change the size entered in the field from 2.2 to 1.75 and select {Apply} to
see the change.
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 Layer Properties - Australia Cities Selected WGSB4[Styjle R (D 3]

\ -
"4, General % single symbol |~

Unit Millimeter v o
Size 1.75000 =
Transparency 0% C
€ Labels ————— ke :E] Rotation | 0.00 ° =
Fields ‘
E== Symbols in group ¥ || Open Library

. Display B 0 Marker

- T o o o) o

airport  arrow  capital circle city diamond

{_Q Actions © Simple marker

4
¥ Joins

lu Diagrams % ] L] * ﬁ *

Ki Metadata ellipse  pentagon square star star2 star3

A 4

triangle triangle2

*® D @ Save dty Advanced ~

W Layer rendering

Layer transparency C 0 :
Layer blending mode Normal v | Feature blending mode

(

Style v Cancel Apply Help

Note: You may experiment with different sizes to see how they look, but be sure to
apply a final size of2.2. Next you will try changing
markers.

8. Select i Si mp | e jacatk the f#-ill0 menu option and click on the

drop-button
1 e e i G S esw ve Ies] o o the
N General & single Symbol | v field
Symbol layer type Simple marker '
B8 Fields ‘ See 2 G
Outinestyle | — MMM HEN
= O Marker
@ s Outline width | 0.¢ < | milim
(uadtlizinte | O Simple marker |
4, Angle o EONETENET .
¥ Joins
OffsetX,Y 0.0 Millim
lﬂ Diagrams Paste color @
—~ Anchor point | Hd Pick color Enter
2 Metadata Choose color...
OOC O F+FXAZTK® 1 |
> b
o/(=)a)@ =) e
‘W Layer rendering
Layer transparency C
Layer blending mode Normal v Feature blending mode Normal
Gl | LD
e - s | ww | o
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Note: There are different ways to set colours for symbols in QGIS 2.8. Some of
these are discussed below:

Choosing from the AStandard Colorso | i st

Note: Simply click on one of the colours shown in this row.

| Transparent fil

Recent colors
ENEENC EED
B =4

Standard colors

HLTEH EEE W

Copy color

Paste color
Pick color
Choose color...

by

i. Using otlthoe RGmpod or ACol or Wheel 0

Note: To access the ACol or Rampo or ACol
the AFi Il 6 menu option to open up the @S
below.

/] Select fill color

(@6 & [ 2]

' Standard colors

HTML notation | rgb( 166, 206, 227)

LI IC ]
~( ..
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o To

B s

use

the

fiColor Rampo you must first
activate it via the tab (as shown
on the left).

& ® [ [/~ |

In the menu, you will see controls on the right (section A above) for the
HSV (Hue, Saturation and Value) and RGB (Red, Green and Blue) colour
scales. These dials will be automatically set for the colour that is currently
applied to your symbol. However, you can shift them around or enter
numbers into the various scale fields to change the colour seen at
(section B above). This will create a ramp (section C above) based on
the combinations you chose. You can slide the dial up and down the
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ramp to settle on a colour or intensity of your choice. Alternatively, the
ramp can be set using the colour pane to its left (section D above).
Simply click on a different area within this pane to change the colour
range of the r aletiged oancoleur, hitd@KP o ehoose
it.

o To wuseColhoer fAWDEe mustofirst activate it via the tab
previously illustrated

/' Select fill color = —3 (D 3]
@ | © (&  / O H 200°

o~ hd

89%

4

4 4)»

4

166

206

4)

OB 227

Opadty 100% =

HTML notation | rgb( 166, 206, 227)

GO IC I
i OOOOOO0n

In the menu, you will again see the HSV and RGB controls on the right
(section A above) which you can shift around. Doing this will change the
colour selected (see section B) and will also change the position of the
colour wheel (see Section C). Alternatively, you may rotate the colour
wheel to the colour range of your choice and then select the level of
colour intensity within the range by clicking on a desired area inside the
triangle. On c e y aedided on a colour, hit {OK} to choose it.

9. Locatethe i B o r doptioro(see image below) and use any of the methods
described in the previous step to choose a different colour for your border.
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I' LayerPropemes Austraha Cities Selected WGS84 | Style = - M‘
%, General % single Symbol |~
‘ Symbol layer type Simple marker
———— o o A e (T @I
-
size 2.000000 & | Milimeter | v
B Fields ‘ a4
Outline style Solid Line MK =S
, Display E O Marker
® Outline width | 0.000000 2 & | vilimeter |~
< Actions ’
@ ® Simple marker
¢ i Angle 0.00° =K =5
¥ Joi
= OffsetX,Y  0.000000 2 0.000000 2 € | vilimeter |~
Diagrams
@ oo Anchor point | HCenter v 45 | vcenter | €
e a
@O o O+ XAAAXKX T |
> b
&
&® = allallw Save
‘W Layer rendering
Layer transparency C 0 :
Layer blending mode Normal v Feature blending mode Normal v
e - (i i i

Note: You can change the colour ahe borders for yoursymbot in QGIS
However, in most cases it is better to have a black or very dark border on your
symbolsto createa very sharp contrast. Experiment with different border colours
at your leisure.

10. Change the width of the symbol border by adjusting the value in the
AOut | i n efiedfseetintage below).

7t gl s s i s SO L5 sl
\', General tShgleSymbol X
‘ Symbol layer type Simple marker v
o S T — Y CRC
si 2.000000 - villmeter v
S Fields e - & e
- Outline style = ——— Solid Line MK =R
oy = O Marker =
® Outline width | 0.000000 S & | milimeter |~
P AR ®  Simple marker
4 Angle 0.00° =R =k
¥ Joins
OffsetX,Y  0.000000 2 | 0.000000 2 & |Miimeter | v
ln Diagrams
- Anchor point | HCenter v & |vcenter ME =S
G Metadata
OO0 o0+ XAAKXXTT |
o/[=)a)2)) e
‘W Layer rendering
Layer transparency G 0 =
Layer blending mode Normal v | Feature blending mode Normal 57
e - Co ] Lo | o | [
S d
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Note: Try changing this value from 0 t6.4.

Your pointmar kers should now all be rendered i
of 2.2 millimetres, a fill colour and border colour of your choosing and a

border outline width of 0.4 millimetres. Feel free to experiment with different

symbols, sizes, colours and border settings. By default, the transparency of

data layers is set to zero. However, if you want to experiment with this

setting, you may do so by shifting the transparency bar to the right and left to

increase and decrease transparency (see image below).

! Layer Properties - Australia Cities Selected WGS84 | Style 0 R ¥ Y (.9 [
\'\._‘ General t Single Symbol ¥
Symbol layer type Simple marker v
-
Size 2.000000 Millimeter v
BEH Fields ‘ X @
, Outline style | ——— Solid Line ~| &
Bistay £ O Marker =

® Outline width | 0.000000 > & |vilimeter |~

K, Actions .

@ ® Simple marker ’ - < -
Al Angle 0.00 =l =5
¥ Joins

OffsetX,Y  0.000000 2 0.000000 2 & |vilimeter v
|n Diagrams

@ Anchor point | HCenter v & |vCenter > S

| ©2 Metadata
QOO O+ X AA XX T | l
*® Z—i 3 Q.MVJ Save \
W Layer rendering
| Layer transparency C 0 : |
Layer blending mode Normal v | Feature blending mode Normal v

The styling exercise for the cities layer is now complete. You may now
proceed with styling the country (polygon) layer. Close the Layer Properties
menu before continuing.

4.2 Styling the Polygon Layer

Note: Before proceeding, shift thepolygon ((Australia. WGS84)l ayer 6 s posi ti
in the Layers Panel so that it is above the raster layer
(RAustralia_Temperatures_24Fcast 20140717 _WGH8B4and beneath the points

layer (fAustralia_Cities. WGS84d). Now turn the temperatures (raster) layer off.

1. Open the {Properties} menu for the polygon layer (AAustralia WGS840).
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2. LocatethefiFi I | 06 and Angnumsectior (sde ndxtillustration).

® ooy [H simple fil

v N
@ - corners diagonal
& Actions

s
¥ Joins

'n Diagrams

S

% General % single Symbol |~

Unit Millimeter ¥
—
Transparency 0% O:
Fields
= Symbols in group v | Open Library

/
<

Rendering =) . Fill

{ B |

green land water wine

ri Metadata

&(=)(a)(a](~]

W Layer rendering

Layer transparency

Layer blending mode v | Feature blending mode

Style ¥ I] Cancel Apply Help

3. Highlightthe A Si mp | entrfzi | | 0

Note:Thi s reveals a new sectiorn ywietdh
Styl eo0 propdrtiest her

Experiment by changing the Fill colour and Border properties for the
polygon by usingthei Fi A BOor daedfioBor d e r rménhudoptibng as
described in the previous section (see next image). Remember to hit

G Btoir are:

{Apply}after youdve made a chankiapCaénvassee how
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/. Layer Properties - Australia WGS84 | Style

Ne tsingleSymbd -

General

Symbol layer type Simple fill

s [ [ ]| ] oo T |

MR =2
T &
MR =2

€1 Labels

B e Fill style I soiid

e 4 Border style Solid Line

4 Rendering = . Fill

. o Join style ¢R Bevel
isplay

Border width ' 0.260000

v

{@ Actions

a
¥ Joins

ln Diagrams

q Metadata

OffsetX,Y | 0.000000 2 0.000000

@/(=](a][«][=]

W Layer rendering

Save

|@ Milimeter v

£ | Milimeter v
.

Layer transparency
Layer blending mode

v | Feature blending mode

[ o ]

Style

Note: Onceyoudve finished experimenting
i mage bel ow) and choose the fNo Br
colour to bbc k i f youbve previously set
complete the change.
/. Layer Properties - Australia WGS84 | Style =B (2]
& Single Symbol |~
Symbol layer type

€ Labels . Eolocs
B Felds e
@ Rendering . Border style
® ooy [ simpe fil st Yo
' @ o Border width

4 e OffsetX,Y

|n Diagrams

fi Metadata

&|[=](a)(a](=] [ s

W Layer rendering

Layer transparency C 0 :
Layer blending mode Normal ¥ | Feature blending mode Normal 52
e~ L) bowe ) L)
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When you view the Map Canvas, you will notice that the polygon layer is now
colourless with a black border. If you try turning back on the rastlayer in the
Layers Panel then it should be visible although it is positioned underneath the

polygon

(¢ QGIS 2.8.3-Wien - Australia Cities_Selected WGS84
\jrglgg Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

......

0 IR A0 2PLPNPPRARE -l BE=-0 5o S-

Layers 8%
B = Y@ @

® O Australia Cities Selected WGS84

x Australia_WGS84
Australia_Temperatures_24Fcast_20140...
8.7287
31.0138

Layers Browser

There is a plugin update available @\ Coordinate: 133.63,-55.55 Scale 1:19,7‘-memca| Exercise 1B - Microsoft ‘u‘.‘cr(l} X Render @D EPSG:4326 (OTF) @

This completes the styling exercise for the polygon layer. Remember to close
the Layer Properties menu before proceeding. Next you will experiment with
options for styling a raster. Ensure the raster layer is enabled before proceeding.

4.3 Styling the Raster

1. Open the {Properties} from the menu for the raster layer.

Note: the default styling for your raster usesrasetched method, where only a

sample of thefull range of values in the layeis depicted. This sample iendered

using a blackto-white theme where the range starts with blackhe minimum

value) and progresses to whitgné maximum value). You are about to change this

styling methodto reflect the entire range of values in the raster using a
Aclassifiedd method. The range of raster

2. Locate the i Re n d e r fidldyupderdhe section with the caption, i Ba n d
rend e r(seamgent image) and selecti Si ngl eband pfamedocol o
the drop-list.
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/; Layer Properties - Australia_Temperatures 24Fcast 20140717 WGS84 | Style “ i M

\'\_ General

l.ﬂ Transparency
ﬁ Pyramids
' Histogram

,i Metadata

W Band rendering ™

Render typd | singleband pseudocolor | v

Band

Multiband color
Paletted - Generate new color map
Sing Ieband ara
Cobr nterp ER BT SHET W 7 = lm

@ @ E] @ D @ Mode | Continuous | v | Classes [5 | =]
Min | 8.7287 Max | 31.0138
|Value |Color lLabeI I
Classify

W Color rendering

Blending mode | Nornal . *

Style

Clip

Min / max origin:

Estimated cumulative cut of full extent.

Load min/max values

Cumulative 20

count cut v -0 T %

® Min / max

Mean +/- a
standard deviation x 200 |,
Extent Accuracy

e Ful Estimate (faster)
Current ® Actual (slower)

————) ) |

3. Locate the section of the map labelled, i L oad mi n/ maselectthel ue s o
A Mi n/ rs@pdevious image).

Note: This stepidentifies the minimum and maximumemperaturevalues from
the grid. These valugwill be used in the following steps to classify the cells of the
raster layer irto ten groups bginning with the lowesttemperature valueand
ending with the highest.

6. Hit {Load}.

Underii E x t eselécbthe i F u bptian (see previous image).

Underii Accur,getegtd Act ual ¢ (&b previous)image).

Note: You should now notice that the Min and Max values have changed from
their previous range to reflect the full range within the layer (see next image).
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Loy Propertis - Austale Temperatures 24Fcat 20140717 Wossa [soie N N e
:

Ne

General w Band rendering —

Render type | Singleband pseudocolor | v

l.‘ Transparency Band Band 1 (Gray) v Generate new color map

B Pyramids Color interpolation Linear v l l PIYG v Invert

l Histogram E] D Mode | Continuous v | Classes
() vetadata |value |color |Label | I Min | 2.04 Max | 33.74
Classify

Min / max origin:

Exact min / max of full extent.

Load min/max values

Cumulative

el | XS = 98.0 = %

® Min f max

Mean +/-
standard deviation x

200 |5

Extent Accuracy

® Full Estimate (faster)
Current ® Actual (slower)

Clip

W Color rendering

Blending mode | Normal

Style ~ OK Cancel Apply Help

7. Scroll up to the section of the menu labelled, f Gener at e new col
(see next image) and hit the drop-list.

r P 1p|
;. Layer Properties - Australia_Temperatures 24Fcast 20140717 WGS84 | Style IR (L0 o]

General 'w Band rendering

[*)

Render type | Singleband pseudocolor | v

| Transparency Band Band 1 (Gray) v | | Generate new color map
) Pyramids Color interpolation Linear v [ ] Jrive v Invert
B RdviGn [«] =
X
VRS oo =)= rece !
. Spectral 74
fi Metadata |\'d“'e |Co|or |Labe| I YiGn
YiGnBu Fv
YiorBr
YiorRd
temperature
Random colors
New color ramp...
Cumulative - -
SRR 20 [51]-{98.0 {55 %
® Min / max
Mean +/- a |43
standard deviation x 200 |3
Extent Accuracy
e Ful Estimate (faster)
Current ® Actual (slower)
Load
Clip

‘W Color rendering

Blending mode | Normal = E
— ) ) () e
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Note: This presents a series of colour templates which can be applied to a
classified raster. You can either pick from tlteop- list or scroll to the bottom and
select {New aclor ramp}. Selecting the {New color ramp} option will launci sub
menu as shown below:

./: Color ramp type BRI

Please select color ramp type:
Gradient v
Gradient
Random
ColorBrewer

iy rm——

From this menu you can select from four 4 different group templates. For this

exercise, it is recommeindegd o pualincunouThkihe o
launch a new menu as shown below:
Selections by theme All by author

|Name | Palettes for temperature (4)

All Ramps '

Bathymetry

Blues

Discord celsius temperature temp_19lev temp-c

‘ & Diverging

E- Greens

w Greys

& QGIS
Precipitation

Red
Temperature
Topography
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes

& Transparency

Selection and preview Information

B - -
Path jig/misc/temperature L

License  Public domain (2004)

Save as standard gradient

This menu provides a series of colour schemes arranged by theme. Under the
AiSelections bytheme tab, there is a listing for temperaturesSelect the
Temperature option to view the list of templatehoose a tmplate and then hit
{OK} (Refer to the image above).
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,/; Color Ramp Name M

Please enter a name for new color ramp:

femperature l

Hit {OK} on the previous menu.

8. Locate the i Mo d &etd and select i Eq u a | | (lusratedaih oext
image).

9. Locate the adjacent field (Classes) and change the number of classes from
5to 10.

10.Hitthe i C| a s &uttdny 0

[ ./ Layer Properties - Australia_Temperatures_24Fcast 20140717 WGS84 | Style i M

\, General w Band rendering

Render type | Singleband pseudocolor | v

| Transparency Band Band 1 (Gray) v [ Generate new color map

B pyramids Color interpolation Linear - B Wtemperature - Invert

@ ~ | Mode Equalinterval v Classes 10 =
RS risoram MIEE :

Min | 2,04 Max | 33.74
(i Meadats |Value [Color [Label
2.040000 2.040000 [ Classify ]
5.562222 5.562222
9.084444 9.084444 Min / max origin:
12.606667 12.606667
16.128889 16.128889 Exact min / max of full extent.
19.651111 19.651111
23.173333 23.173333
26.695556 26.695556 Load min/max values
30.217778 30.217778
33.740000 33.740000 Cumulative 20 =] -{o80 =] %
count cut
® Min / max

Mean +/- -
standard deviation x 220 |~

Extent Accuracy

® Full Estimate (faster)
Current ® Actual (slower)

Clip

W Color rendering

Bending mce Narmal - g

Style oK Cancel Apply Help

Note: You will notice a change in the menu. The temperature classes can now be seen
in the menu as illustrated below. The upper limit of each temperature ciassow
marked by a value and a corresponding class colour.

11.Hit {Apply} and view the Map Canvas to observe the change in your raster layer.
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(¢ QGIS 2.8.3-Wien - Australia_Cities_Selected WGS84
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help
r =R =R P 0 @ i N ¢ D A 3
DEBRBLR A0 2L HPLRARAR &C
Layers (&)%)
8 ® ¥ E @

% O Australia_Cities_Selected_WGS84
Australia_WGS84

= i B e
EE < v | % =R
E EEmYh 0o =

x
=% 24Fcast 20140...

2.040000
5.562222
9.084444
12.606667
16.128889
19.651111
23.173333
|| 26.695556

30.217778
33.740000

Layers | Browser

There is a plugin update available &J C 101.35,-25.90 Scale |1:19,779,282 | v| Rotation: 0.0 2 % Render @ EPSG:4326(0TF) @

Note: Collapse the raster layer entry in the Layers Panel to see the symbol
Legend.With the raster in this styling format, it is much easier to appreciate the
spatial dfferences in temperatures across the country. However, there are a few
more styling changes that you can make to further improve the appearance of
your raster and the information it is trying to convey.

12.Return to the Style menu; locatethe i Co | o r pio h ta éptianm ana open
the drop-list as seen in the following

Color interpolation Linear - im age.
f Discrete
®| = 4 . i
DIQIGIEIE| Note: At present, your raster is
[Value Color  raBa i rendered using a linear colour
2.040000 2.040000 interpolation method. This méiod
5.562222 5.562222 . . .
9.084444 9.084444 displays classes in a linear or
12.606667 12.606667 i i H
e e continuous fashion by averaging the
19.651111 19.651111 boundaries of n&ghbouring cells so
23.173333 23.173333 .
26.695556 | | 26.695556 that they appear to flow into each
30.217778 30.217778 i
A e other. Change the setting to

ADi screteo; hit { Appl y}
difference in the Map Canvas.
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(¢ QGIS 2.8.3-Wien - Australia_Cities_Selected WGS84
Project Edit View Layer Settings Plugins Vector Raster

PEBELR A0% PP 9HPLRAAR &6
6 v3E 0 -

Database Web MMQGIS Processing  Help

® O Australia_Cities_Selected_WGS84
% [ | Australia_wGss4
£

Australia Temperatures 24Fcast 20140... |
2040000
5.562222
9.084444
12.606667
16.128889
19.651111
23.173333

|| 26.695556
30.217778
33.740000

.

Layers | Browser
There is a plugin update available C 137.00,-31.83 Scale [1:19,779,282 v Rotation: | 0.0 2 X Render @ EPsG:4326(0TF) @

With a discrete colour interpolation method, tHeoundariesbetween the colour
classes are morelwious. However, the appearance is far coarser. There are many
examples which may be found that demonstrate the use of both these methods for
conveying raster data. However, for this exercise, you are advised to apply the

linear method for your colour intgpolation

13.Scroll down to the Resampling menu section and open the drop-list as
shown below:

7 Layer ies - Australia_Temperatures_24Fcast 20140717 WGS84 | Style B Y T (-9 Jomeon]

el -

\e
General ® Min /max

Mean +/- -
standard deviation x 220 ¥
|5 [ —— Extent Accuracy
= Full Estimate (fastel
B2 Pyramids stimate (faster)
® Current ® Actual (slower)
B tistogram
Load

@ vetsdata cip

‘W Color rendering
-

> 0 : ‘ Contrast

Blending mode | Normal

i 0 % [Grayscale off
Hue Colorize Slrenglh @ 100%!5

W Resampling
Zoomed: in ' Nearest neighbour v t | Nearestneighbour v Oversampling | 2.00 :

Nearest neighbour
Bdinear
Cubic Legend Palette

o b

-l

-

¢

Stje - [ o ]| cone Acply Help
) 60
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Not e: At present your raster i's being
resampling method. Thisnethod renders a resampled grid that illustratestaal
cell values. Hence it is ideal faepresentingdata that is discrete in nature.

Changet he resample method to ABilinear 0;
the raster.

(¢ QGIS 2.8.3-Wien - Australia_Cities_Selected WGS84
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

0 IR A0BPLAHAPLRAKR & e[

Layes &

g« Y@@ G

% O Australia_Cities_Selected_WGS84
x Australia_WGS84

2 040000
5.562222
9.084444

12.606667
16.128889
19.651111
23.173333
26.695556
30.217778
33.740000

Layers Browser

There is a plugin update availsble (| Coordinate: 156.33,-21.59 Scale [1:19,779,282| v Rotation: |0.0 2 XRender @ ePsciaszs (OF) @

The Bilinear Resampling method renders a resampled grid with cells ttattain

averages calculated from neighbouring cells. This essentially creates a much
smoother appearance with a compromise of precision. You should note that this
new setting will render the data using a Bilinear resampling method when the

map is zoomed in

I Value | Color lLabeI |
2.040000 2.040000 ] ]
5.562222 5.562222 The final change you will make to your
9.084444 9.084444 . . . .
12606667 12606667 raster is associated with labellingThe
16.128889 16.128889 H H :
16651111 15 851111 label column as illustrated in themage
23.173333 23,173333 i I
23, 173030 Zuae on the Ieft,hs?s the class values that will
30.217778 30.217778 be displayed in your raster Legend. These
B SRR values may be edited so that they describe

the data in a more viewelriendly

fashion. Each class group is associated
with a number that represents the upper
limit of a temperature class (in degrees
celsius) and the range starts from 2.04.
Therefore, the second colour class
contains temperature vaes 2.04 to
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5.5622 and the third class contains values between 5.5622 @0844 etc.
However, it would perhaps be better to present this information without the high
precision in decimal values anishsteadas rounded ranges.

14.Double-click the fields in the Label column to access the class labels and
make changes to the entries until they all match the image below.

Color

5.562222 .

-+ 9,084444 5.5-9.0
12.606667 9.0-12.6
16.128889 12.6-16.1
19.651111 16.1-19.6

o 23,173333 19.6 -23.1

~ 26.695556

= 30.217778
33.740000

15.  Hit {OK}

Note: The changes youb
made to the raster legend labels

should now be visible in the Layers

Panelas shown above

Layers @
O = ¥ @ @

% O Australia_Cities_Selected_WGS84
% | | Australia_weGssa
£3

Australia Temperatures 24Fcast 20140... |

2.0-5.5
5.5-9.0
9.0-12,6
12.6-16.1
16.1-19.6
19.6-23.1

23.1-26.6
26.6 -30.2
30.2-33.7
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4.4 Adding Labels

There are perhaps a few more things you can do to improve the conveyance of
the information. Would it help to communicate the story a bit better if the cities
were labelled? What if you could also, change the symbol sizes and styles for
some of the cities? - Perhaps the larger cities with populations over 1 million.
Maybe you would want the count r y 6 s(Cacbarpa) to &bé symbolized
differently. Theses final modifications can be achieved and are explored below.

1. Open the {Properties} menu for the cities layer and activate the Labels tab.

-
/| Layer Properties - Australia_Cities_Selected WGS84 | LabelsI ﬁ LM
. _ General Label this layer with l ‘v] &

Y_:, Style w Text/Buffer sample

-
_ Lorem Ipsum
<abe| Labels t
BB Fields B
l e [Lorem Ipsum
LQ Actions Text Text style
. Formatting { l
4 2 = Font MS Shell Dig 2 ~ &
¥ Joins sbe Buffer J
|ﬂ Diagrams . Backaround Style [Horma\ |'] =8
</ Shadow
q Metadata ¢ Placement S |5 | & S || S
Rendering o
~ . Size [5.2500 SR =S
{pomts ‘v] &
Type case [Ho change ['j /{f',
Spadng letter |0.0000 }%] L =8
-~ {
word [o.oooo H &
Blend mode [Horma\ lv] &

2. Enable the option shown in the next image (captioned,iLab el t hi
wi t)lana hit the drop-list to reveal the layer attribute field names.
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 Layer Properties - Australia_Cities_Selected WGSB4| Labelst B Y " [

x General X Label this layer with v E @0

| Rank i

N st X SR S
Population
o Lorem Ipsum Latitude (
{abe| Labels Longitude

BB Fields

, Display Lorem Ipsum

(‘7(6’ Actions abe Text
2% Formatting

4 .. Font MS Shell Dig 2 ~

¥ Joins 8b& Buffer @

|n Diagrams . Background Style Normal v @
J Shadow

ri Metadata ‘:‘ Placement @ E] @ @ @ @
/ Renderi

e Size 8.2500 e

points MR =2

o[ &

Transparency (} 0% : @

Type case No change v @

Spacng letter 0.0000 = =

word | 0.0000 = =

Blend mode | Normal v @

Note: Attribute values may be useditoa bel f eatures. By choosir
l'ist, QGI S will be instructed to use the
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Next youdll det er mi nfentusedt labehtteeitiesct er i st i cs

3. Activate the i T e xoption from the left pane (see next image); select the
f o n drap-list on the right and then choose Arial as the font type.
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4. Set t h efieldts Boydlltalic and then setthe A Si ZAiedddto 7.

Note: Click {Apply} to see the effects of changing the font.

5. Activate the A P | a c e nogtiort foom the left pane and choose i Of f s et
from ¢ entocawitieo portion of the menu with the caption,
i Qu a dr aandttiden select the upper-right option as indicated in the
following image. All other default settings should remain.
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