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«) INTRODUCTION TO QGIS

PRACTICAL EXERCISE 1B

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

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

e Mr. Courtney Forde - Intern, CIMH, Barbados

e 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. “CMORPH_DLY_025deg 20140629 float.tif” — Provides daily global
rainfall estimates (in mm) at a spatial resolution of 0.25 x 0.25 degrees.

2. “CPC_GLB _DLY PREC 20140629 float.tif” — Provides daily global
rainfall estimates (in mm) at a spatial resolution of 0.5 x 0.5 degrees.

Note: During this exercise we will refer to the former layer as “Layer 1” and the
latter as “Layer 2”.

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, save it as “Practical Exercise 1B”; import these
layers through the Browser Panel and let’s get started.

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

. = =] \ A | b 3 =~ ~ = B 20 v - a o = ot A S
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Formatted Aspect 07-08-2015
Formatted Slope 30-07-2015
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Spain_Provinces_WGS84.shp
PlLaylist
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Note: With the precipitation raster files loaded, your Map Canvas and Layers Panel
should resemble the previous image. In the last exercise you explored examples of
Vector Data. Now we will begin by exploring Rasters.

1. Disable Layer 1 (“CMORPH_DLY 025deg 20140629 float.tif”) so that
only Layer 2 (“CPC_GLB_DLY_ PREC_20140629 float.tif”) 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 double-
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_float | General |\ 0 R ' ¥ (D o]
\\I Genaral w Layerinfo
Layer name | CPC_GLB_DLY_PREC_20140629_float displayed as | CPC_GLB_DLY_PREC_20140629_float
/' Style
t 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
[ tistogram Selected CRS (EPSG:4326, WGS 84) | &
,i Metadata
v Scale dependent visibility
Minimum ) N - 1| @ | Maximum b))
(excusive) & [1:100,000,000 |~ \@ (inclusive) A2 (10 [~ ilz]
|

Note: Spatial data in GIS platforms are associated with two 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 using what 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 three-dimensional surface that
is representative of the earth. With Geographic Coordinate Systems, angular
measurements (in degrees) are used to identify a point on the earth’s surface
relative to the earth’s centre. However, a “Projected Coordinate System” is
defined on a flat, two-dimensional surface. Unlike a Geographic Coordinate
System, a Projected Coordinate System has constant lengths, angles, and areas
across the two dimensions. It is important to note that Projected Coordinate
Systems are always derived from Geographic Coordinate Systems which use a
spheroid for their earth model. Examples of the numerous Geographic Coordinate
Systems and Projected Coordinate Systems are available for use within QGIS.

The Coordinate Reference System associated with Layer 2 is “EPSG:4326, WGS
84” - (See previous image). This is a popular Geographic Coordinate System used
for mapping and analysis at both local and global scales. It is commonly
associated with GPS, 3D global models, web-based geospatial tools and many
other types of applications.

4. 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 di N g2
Ne

A, General

W Description

Title

"’ Style

I.ﬂ Transparency

Abstract

KSR Pyramids Keyword list
IB® Histogram Data Url Format -
W Attribution

Title

Url

W MetadataUrl l

Url

Type v Format v
W LegendUrl
Url Format v '
W Properties
Driver (]
GDAL provider ‘?‘
GTiff e
GeoTIFF % B
e .]
v
Style ¥ Cancel Apply Help

Note: The {Properties} section provides basic information about the Raster. You can
scroll through the list of properties to gain useful information. For the purposes of
this exercise we will focus on just five of these properties.
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5. Scroll through the properties listings to the “Pixel Size” heading and view
the information listed.

W Properties

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

FMlaNatalzlie nat cat® |

Note: This section contains very important information about your Raster. The
pixel size of a raster (given in two dimensions) tells us the width and height of a
single cell within the raster. In turn, the dimensions or size of a cell tells us about
the spatial resolution of the raster layer. From the information provided, you can
see that the raster has a spatial resolution of 0.5 degrees. We know the resolution
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 indicate lower
resolutions. This information can help you to make decisions about how the raster
is applied in mapping or analyses. For example, if you are comparing two or more
rasters, you may need to first ensure that they are all of the same resolution so
that the validity of your comparison is not compromised. Alternatively, knowing
the resolution of a raster can help you to determine its suitability for certain
applications. For example, with in-depth analyses that require high levels of
precision, it would be better to use a raster with a higher resolution, due to the
accuracy benefits provided by small cell sizes. However, for quick preliminary
analyses where high precision is not a requirement, a lower resolution may be
more appropriate.

6. Next, scroll to the “Layer Spatial Reference System” 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 uses. Two data layers that portray the same geographic area may not
necessarily line up if they use different projections. However, one may be more
easily transformed 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 same Geographic
Coordinate System and hence, the same datum. However, they are of different
spatial resolutions. Layer 1 has a spatial resolution of 0.25 degrees which is
higher than the resolution of Layer 2 (0.5 degrees).

9. Next, view the “Layer Extent (Layer original Source Projection)” heading
under the {Metadata} = {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 Canvas, we can see that they both
cover a global scale with some degree of overlap. However, Layer 2 appears to
have a larger Geographic extent than Layer 1. This is confirmed by the
information under the Layer Extent heading as seen above. Layer 1 covers a
rectangular area that is enclosed by Latitudes, -180.25 degrees and 180.25 degrees
and Longitudes -60 degrees and 60 degrees. However Layer 2 covers a wider
rectangular area stretching from -180.5 to 180.5 degrees for Latitudes and from -
90 to 90 degrees for Longitudes.

10. Next, locate the “Band 1” heading under the {Metadata} = {Properties}
section for each layer and compare the statistical information present. Two
important fields to take note of are the “Statistics_Maximum” and
“Statistics_Minimum” fields. The former will 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

KIDN

STATISTICS_MINIMUM=0

Layer 2

W Properties

STATISTICS_MAXIMUM=174.0181427002 =4
STATISTICS_MEAN=-640.58195014949 \ ‘
STATISTICS_MEDIAN=9, 5509748522269¢-256

STATISTICS_MINIMUM=-93%

Note: A band may be considered to be a matrix of a specific type of data 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 two or more coincident bands which each provide
a different type of information for the same cell locations.

Each of the layers currently loaded in QGIS are single band rasters. The “Band 1”
heading shows the statistics across all the cells in the raster. From these statistics we
see that the cell values in Layer 1 range from 0 to 232.9062. However in Layer 2, the
minimum cell value is -999 and the maximum is 174.0181427002. While it is
customary to assume that a value such as -999 or -9999 represents a code for absence
of data (.i.e. a No DATA value). It is still advisable to consult the metadata for
verification under the “No Data Value” section. Please note that “No DATA” values
have not been officially set for either layer (see images below).

Layer 1
W Properties
0.25,0.25 [«]
No Data Value Gl
*NoDataValue not set™ ’,, ‘
Data Type [«]

Float32 - Thirty two bit floating point |
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Layer 2

W Properties
0.5,-0.5

EEE T3

No Data Value

*NoDataValue not set®

Data Type

|

1|

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 lal| Note: The Identify
A EEE % = results  table  will
s e | appear. Under the

Feature Column, there

=-0 CMORPH_DLY_025deg_20140629_float hould b
B CMORPH DLY 025deg 20140629 float \ n ntr
8.600003242432676 shou « € a . € ty
E-» {Derived named “Band 1” and a

corresponding  value
under the  Value
column. In the
example (shown left),
the value for the cell
clicked on in 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 vectors, for 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 more apparent and
then click on a cell of your choice. The 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 on the raster, you may come to notice that
the black areas in the raster have a cell value of zero and that values greater than 0
exist for cells ranging from very dark grey (almost black) to white.

Tip: Once zoomed in, you can use the pan tool to move the raster around and look at
different cells. Also remember to return the raster to its full extent of view by using
the Zoom Full tool. Alternatively, you can return to the full extent of view by right-
clicking the raster in the Layers Panel and choosing {Zoom to 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 IN PROJECTIONS

Now that you’'ve had some practice importing and looking at some of the
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 “Enable ‘on the fly’ CRS Transformation”.
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,
“Global_Countries_WorldMercator.shp”.

10
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Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help

R:

ﬁ.\ = = B 4 A D D N B W AE o =

L B & N ZA W= CIICI, ¢ P ORISR L Nl & = v M
Layers &)X

6 = P @ @

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) @

Note: You’ve just added the vector layer to the Map Canvas which illustrates
countries on a Global Scale. Notice how it appears to line up with the enabled raster
in your Map Canvas. Recall that the Coordinate System used by the raster layer is
WGS 84, which is a Geographic Coordinate System. However, Geographic
Coordinate Systems still need to be projected onto a 2D plane for visualisation on
your screen. When drawing layers encoded with WGS 84, QGIS uses a system known
as plate carée to map the angular units to linear 2-dimensional units of 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 “Layer Spatial Reference System” 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 General Tab. You may also discover
that it is using a Projected Coordinate System known as “EPSG: 54004,
World_Mercator”.

The reason these layers line up in the Map Canvas is due to the Project Properties
setting previously mentioned (i.e. “Enable ‘on the fly’ CRS Transformation”).

11
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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...
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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 indicates the main
coordinate system deployed for the project. The project takes on the coordinate system
of the first layer or layers added to the Map Canvas. Since the first two raster layers
added were registered in WGS 84, then the project inherited this coordinate system
from the raster layers. If layers using different types of coordinate systems and

12
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projections are added to the Map Canvas, QGIS will automatically attempt to
transform the newly added layer so that it is compatible with the pre-existing layers.
In this case, the vector layer was transformed to match up with the rasters. This was
made possible by the setting seen at the top of the CRS menu (i.e. “Enable ‘on the fly’
CRS transformation” — See previous image). If you were to disable this option, the
transformation would be removed and incompatible layers would no longer align.

5. Uncheck the option (“Enable on the fly CRS transformation”) in the CRS
menu; Click {OK} and see what happens.

(¢ QGIS 2.83-Wien o e 3
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing Help
= S A LA ME D O & RD D Q ~ = 0
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
S i CMORPH_DLY_025deg_20140629_float
270171
% 'ﬁ CPC_GLB_DLY_PREC_20140629_float
999

8.62258

, PN P e . A
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 Layers Panel, is now missing. It has
disappeared!! This happened because without the Transformation, the Projected
System coordinates, which are based on metric values cannot be exchanged for
coordinates in the same range used to display the rasters on your screen. The vector
layer is still in your map, but simply now out of range of the geographic extent shown
in the Map Canvas. To view the vector layer you will need to zoom to the extent where
the layer is actually situated.

6. Right-click the vector layer in the Layers Panel and select {Zoom to
Layer}.
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R AVS PP PHPL A
[E3]

(@

Layess

Global Countries WorldMercator
CMORPH_DLY_025deg_20140629_float
0

270171

-999
8.62258

Browser

There is a plugin update available (9] Coordinate: 20082939,-30944680 Scale :294,772,900 | v Rotation: 0.0 £ % Render

Note: The Vector layer should now be visible in the Map Canvas while the rasters
are not. You may also notice that the appearance of the layer is somewhat
different from when previously transformed to line up with the rasters.

D @ @ ®AD 0 O ~
SO 2L MRAPDP L &

Tip: Activate the Touch Zoom and Pan Tool (shown 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 rasters. This is because
the coordinates revealed are actually the projected system coordinates (in metres)
which far exceed the range of coordinate values listed for the rasters. You can
verify this by returning to the extent of one of the rasters and using the Touch
Zoom and Pan Tool along with the Status Bar. You will notice huge differences in
the coordinate numbers for the same general areas.

| coordinate: -7760204,-5987241

Note: The map coordinates above were taken from the vector layer for an area in a
southern part of South America. However, the coordinates below were taken from
one of the raster layers for an area in the same vicinity.

‘g 1 Coordinate: -71.8,-47.4
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7. Zoom to the extent of the raster layer; open {Project Properties}, reactivate
the “Enable on the fly CRS transformations” option and hit OK

Note: This will realign the layers. Use 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 System (“World Mercator”) that uses the WGS 84 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

CRS Selected CRS (EPSG:4326, WGS 84)

Save as ' D:/GIS_Workspace/Global_Countries_2_WGS84.shp

Browse

v’ ? ‘

Encoding

|| Save only selected features

Skip attribute creation
R Add saved file to map

Symbology export

ocale

System

No symbology

4

[«]»

[ 3 Extent (current: layer)

W Datasource Options

D

BBl .

Cancel Help
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2. Set the following menu fields as instructed below and hit {OK}:
» Format: - Select “ESRI Shapefile”

» Save as — 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, “Global_Countries_ WGS84”. If you
enter the same file name, the vector layer in your workspace will be
overwritten. Therefore, you should name this file,
“Global_Countries_2_WGS84” and hit {Save}.

» CRS - 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, you'll need to specify the
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 you've already used the WGS 84 Coordinate System in your
project it should be listed under “Recently used coordinate reference
systems”. You may scroll through the list and select it. The selection you
make (WGS 84) should be reflected at the bottom of the menu under the
“Selected CRS:” field. Refer to previous image.

Note: If for some reason your list of recently used coordinate reference
systems is empty, you can find the WGS 84 coordinate system by using the
Filter field or by searching 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
“WGS 847 into the Filter field exactly as stated and 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 — Select this option

Note: After selecting {OK}, a
vector ¢ New version of the Countries

\ iroiect| Edit View Layer Settings Plugins
. layer named,

mn f ] f ) LN [ f;:‘ d A 5'4 -
] = :EE'; a X ) @ € “Global_Countries_2_WGS84”
— @R should appear in your map.
. v 2B You can check out its
@ ® ¥ @ @ O Metadata  and General
[ % B Global Countries 2 wassa properties to confirm that the
x - Global_Countries_WorldMercator coordinate system (V_VGS 84)
=] #" CMORPH_DLY_025deg_20140629_float has been correctly assigned.
0
27.0171
- % & CPC_GLB_DLY_PREC_20140629_float
-39
8.62258

3. Remove the previous vector layer (“Global Countries_ WorldMercator™)
from the Layers Panel.

Note: Now you can perform another test to see whether your task of changing the
coordinate system of the Countries layer actually worked. If you open up the
{Project Properties} menu; turn off the “Enable ‘on the fly’ CRS transformation”
option and hit {OK}, the countries layer should not disappear this time. If it stays
in view within the Map Canvas it would suggest that the layer didn’t need to be
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transformed because it was using the same coordinate system as 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.

Note: When creating the new raster layers, add the suffix, “ WorldMercator” to
the file names you choose. You should also be aware that the Save menu for
rasters is a bit different from 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

» Output Mode — Choose “Raw data”
» Format — Choose “GeoTiff”
» Save as — Use this field to create a new file name

> CRS — Use the Select CRS menu to choose the World Mercator coordinate
system

18
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» Select {OK}

Tip: Remove the WGS 84 encoded layers from the Map Canvas after you’ve
created the new raster versions and then test that the coordinate systems have
been changed correctly.
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3 BASIC GEOPROCESSES

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 “clipping” 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. “Global_Countries. WGS84” or
“Global_Countries_2 WGS84”).

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 a table that shows all attributes associated with the layer.
There are 4 attribute columns in the layer. These are described below.

» 1S03 - The values in this field are official codes for the various countries
and their subdivisions as designated by the International Organization for
Standardization.

> COUNTRY- This field lists the official names of countries

» SOVEREIGN - This field contains the official name of the 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.

» CONTINENT - This field lists the 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. Once 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 will ensure 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
“Brazil”.

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 happen: 1) The selected
feature is highlighted in the attribute table in blue and 2) the feature is
highlighted in the Map Canvas (the default colour is usually yellow, but may also
be a different colour). The selection is visible in the attribute table. However, if
you close the table and return to the Map Canvas, you will notice that the country
feature for Brazil has also been highlighted. Be sure to zoom to the full extent of
the layer (if necessary) so you can see the selection made.

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

DEBRLR [§ -@m@;a PRPPLRAKR @& -&-

Ex

B e ERE-0 e B

@J'.V]H,n

£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 ‘
2 XRender @ EPSG:4326(OTF) @

1 feature(s) selected on layer Global_There is a plugin update available Coordinate: 121,21 Scale ;161,174,148 | v | Rotation: 0.0

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

'/ Attribute table - Global_Countries_2 WGSB84 : Features total: 265, filtered:.. L./ =¥ )
/B e aze P ssB ’
- '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 v]
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9. Select the tool highlighted above.

Note: This tool will zoom the 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
NEBROR FO0% 2L AHPOLRAR Q6 -H e BEe-0po 5.
[BIx] :

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.

Note: Once you’ve finished exploring this selection method, close the attribute
table and return the Map Canvas to the full extent of the countries layer.

Tip: You can make more than one selection from the table at a time by using the
Ctrl key. Select one feature of your choice; press and hold the Ctrl key and then
select another. You can select as many features you desire with this method. In
the example below, the countries Ecuador, Colombia and Venezuela were selected
via this method.
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¢ QGIS 2.8.3-Wien - Practical Exercise 18 X
Edit View Layer Settngs Plugins Vector Raster Database Web MMQGIS Processing Help

NEERELR A 0%EL P BPPLRALRS G- - Ko EBEa-0 3o B-
Ly B ‘ TN

\’-_~
&= v3@E0 ’*\n

‘ x‘ icloba.ICocmtrisZWGSM

=] CMORPH_DLY_025deg_20140629_float
0
27.0171

=] CPC_GLB_DLY_PREC_20140629_float
-999
8.62258

Layers ]7érowser |

There is 2 plugin update avaizble (@] Coordnate: 64.89,-11.50 | scdle 1:32,022,463 | v| Rotation: 0.0 2 XRender @ePsGia36(0TF) @

./ Attribute table - Global_Countries_2 WGS84 : Features total: 263, =
l 7 B , = [ E L ER S P B Tip:  Your attribute
o [r—vr— mem e o =} table currently _shows
5 |AA Riand Firland Europe B all features within the
1 |AFG Afghanistan Afghanistan Asia layer. However, you
2 |AB Albania Albania Europe can change the display
3 |DzA Algeria Algeria Africa of the table so that it
4 |ASM American Samoa | United States Oceania 0n|y shows features
5 |0 PN s Erope that have been selected.
T m ﬁ:jwm :f:‘:mG Do this by clicking the
: ATA Antarctica None Antartica puuon shown (In the
g |ATG Antigua and Barb... | Antigua and Barb... | North America Image on the Ieﬂ) and
10 |ARG Argentina Argentina South America C h 00s in g {S h ow
Armenia Armenia Asia Selected Features}
Aruba Nederland South America from the options.
Australia Australia Oceania
Australia Australia Oceania
Austria Austria Europe
16 |AZE Azerbaijan Azerbaijan Asia
[ & 4 Show All Features']

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

Column Filter 4
4 4 Advanced Filter (Expression) Ctrl+F
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"/, Attribute table - Global_Countries 2 WGS84 : Features total: 265, .. |2 {E)|mb

%= & o D B
: Unselect all (Ctrl+u)L
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.e. Unselect 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

@ex[ . .
oy -
& ® ¥@ @ G e
T -
B CMORPH_DLY_025deg_20140629_float
W
270171
] CPC_GLB_DLY_PREC_20140629_float
999
8.62258
“~
| 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 below. Once you’ve tested this out, select Sudan again
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 pressing and holding the Ctrl key,
while clicking with the selection tool.

Note: Once you’ve finished exploring this selection method, remove all
selections from the Map Canvas and return the 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

D IR A OBELARPLRAR G0 B weEE= 0 30 B-
Layers (&)%)
& = ¥ @@

Global Countries VGSB4
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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Save vector layer as...

LD ]

Format ESRI Shapefile

Save as D:/GIS_Workspace/Barbados_WGS84.shp

CRS Selected CRS (EPSG:4326, WGS 84)

Browse

Encoding System

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

Symbology export No symbology

4

Scale | 1:50000

4»

b Extent (current: layer)

P Datasource Options

P Layer Options

L)

Cancel Help

» Format — Choose “ESRI Shapefile”

» Save as — The new file should be named, “Barbados WGS84” and

saved to your workspace folder

» CRS - Choose WGS 84 as the Coordinate Reference System

» Save only selected features — Select this option

» Add saved file to map — Select this option

Select {OK} to export the selected features.

Note: A new layer (“Barbados WGS84”) will be added to your Map Canvas. The
country of Barbados is only 166 square miles in area. Therefore if you are zoomed
to the full extent of the map, the selection will be too small to see clearly. However,
if you turn off the countries layer; right-click on the “Barbados WGS84” layer in
the Layers Panel and then select {Zoom to Layer}, the new layer will be clearly

visible.
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5. Remove the “Barbados WGS84” 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.

Note: Once you’ve finished experimenting with selecting and exporting countries
of your choice, remove all newly extracted layers from the Layers Panel so that
you are left with only the countries layer and the precipitation rasters. Ensure that
you zoom to the full extent.

3.4 Clipping the Extent of Rasters

You’ve learnt two simple methods for making feature selections and also how to
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 features under the name,
“India_ WGS84”, to your workspace. Also make sure the exported layer is added
to the Map Canvas.

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

(¢ QGIS 2.8.3-Wien - Practical Exercise 1B
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing g Help
= == S i @ o D 0O > ] — 5
= B T £ dm| @& @ ) T ) () ~ ¢ G~ P
88 NI N R dP RS SAP G ¢ i O ORF CIF S R L S N~ & = %2
o Bx

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] =>{Extraction}
- {Clipper}.

{¢ QGIS 2.8.3-Wien - Practical Exercise 1B

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

o E‘ ‘E 1N ,‘,:‘ <
B TR &[0

1 ¥ Raster Calculator... R
;

o = Georeferencer 4
Layers B  Heatmap v
M & P @ @ L Interpolation ’

() Terrain Analysis 4
India WGS84

|| Global_Countries_2_WGs84 ZasiaRy
© % & CMORPH_DLY_025deg_20140629_float Projections >
0

Conversion
27.0171 Extract
= i CPC_GLB_DLY_PREC_20140629_float Arilyais
599
8.62258 Miscellaneous »

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 LD o]
Input file (raster) | CMORPH_DLY_025deg_20140629_float v Select...
Output file rkspace/CMORPH_DLY_20140629_India_WGS84.tif Select...
No data value |0 ::
Clipping mode
Extent ® Mask layer
Mask layer India_WGS84 v Select...

% Create an output alpha band

% Load into canvas when finished

gdalwarp -q -cutline "D:/QGIS Training in Madrid/Data/India_WGS84.shp™ - ‘ ' ‘
crop_to_cutline -dstalpha -of GTiff —
D:/GIS_Workspace/CMORPH_DLY_025deg_20140629_float. tif ‘ ‘
D:/GIS_Workspace/CMORPH_DLY_20140629_India_WGS84. tif
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» Input file (raster) — Select the raster file to be clipped. In this case we
want to clip the raster layer named,
‘CMORPH_DLY_025deg_20140629 float.tif”

» Output file — Name the output file,
“CMORPH_DLY_20140629_India_WGS84.tif” and save it to your
workspace folder.

» No data value - A “no data” value has not been set for the raster layer
you are about to clip. Therefore the “No data value” option should not
be enabled.

» Mask Layer — Enable this option under the Clipping mode section and
select “India_WGS84” from the drop-list.

» Create an output alpha band — 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
Identify Tool, or view the raster’s properties.

» Load into canvas when finished — Enable this option

5. Select {OK]}.

Note: A new raster named, “CMORPH_DLY 20140629 India WGS84.tif”,
should have been added to the Map Canvas. Disable all other layers in your Map

(¢ QGIS 2.8.3-Wien - Practical Exercise 1B

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

NEBRLR AO%2LPPHPPLRAAR Q6 - ReEE=- -
Layers (&)%)

o sY@EL 000

=% 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 full extent of the clipped raster. You will notice that the
area covered by the new raster is consistent with the vector layer for India.

Close the {Clipper} function menu.

Select and extract two more countries of your choosing, from the
“‘Global_Countries_ WGS84” 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:

» “CMORPH_DLY_025deg 20140629 float.tif”
» “CPC_GLB_DLY PREC 20140629 float”

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:

>

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

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

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

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

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

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,
“Australia” under the COUNTRY 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]‘

103 COUNTRY SOVEREIGN CONTINENT
11 |ARM Armenia Armenia Asia [ |
12 |ABW Aruba Nederland South America
13 [ Australia Australia Oceania
14 o Australia Australia Ocearnia
15 |AUT Austria Austria Europe a
16 |AZE Azerbaijan Azerbaijan Asia v
b 4 Show All Features v]

Note: Name the extracted feature, “Australia WGS84.shp”.

{¢ 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,
“gfs375 _tmax_gis_24 20140717.tif” to the Layers 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 24-hour global temperature forecast, associated with
the date July 17", 2014. Zoom to the full extent of the map and proceed.

Project Edit View Layer Settings Plugins

Datasbase Web MMQGIS Processing Help

Vector Raste
NEEBLR [H0% AL AHPLAAR Q6 H %o BE
&)

3

[
1]

Layers

O TEE G

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

43.835
37.3688
% [ Global_Countries_2_WGS84

in update availsble (] Coordinate: 78.4,-120.7 Scale :165,955,844 v Rotation: 0.0 2 % Render @EPSc:436(0TF) @

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 System from the other layers in your map (which use WGS
84). The datum it uses is unknown but based on a spherical model. However, you
should note that the Coordinate Reference System used by the temperature layer
is also a Geographic Coordinate System (like WGS 84) and that its spatial extent
is very similar to the extent of the countries 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 layer to WGS 84 to ensure full compatibility.

Try creating a new version of this temperature layer that is registered in the WGS
84 CRS to ensure that it is fully compatible with your other map layers. Save the
converted layer to your workspace folder under the name,
“Global_Temperatures 24Fcast 20140717 WGS84.tif”. Add the new
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,
“Australia_Temperatures 24Fcast 20140717 _WGS84.tif. Save it to your
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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) @

[ 21 Ausratia Gites - Noteped NI I W Y ==
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
5 Erdchanc: 1958600 37.460 153.050
Brisbane -27. =
peviinimeietll I C o e
Adelaide o = =
and launch a text 6 Neylvcast'le 505300 -3{23.930 151.750 ‘
; 7 Gold coast 457900 -28.070 153.440 —
Mnistralia oife, J8 s, BR e |
113 H HH wollongong -34. 5
Australia_Cities. fiio  sunshihe conss 258700 125780 1521500
L1] H Hobart -42. =
txt”. The file may 1§ Gee1ong]]|.61500 -gg.%éo 143.3(258 -
- - 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 from, http://www.tageo.com. There are a
few things about the 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 tab spaces. These uniform 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 presence of 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 values (in units of decimal
degrees) and a corresponding column of data with longitude 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} = {Add
Delimited Layer}

(¢ QGIS 2.8.3-Wien - Practical Exercise 1B

Project Edit View | Laye(l:' \ fet:]ngs Plugins Vector Raster 'Da{abase Web MMQGIS Processing Help N Ote : Th is
M = bkl QD G BRI A N r.)
L Add Layer &\, Add Vector Layer... Ctrl+Shift+V launches a new
Embedlayes and Groups: B, AddRaster Layer... Cri+shift+R menu. You will
L@ 3 T I Add from Layer Definition File... ':: Add PostGIS Layers. . e need to
T % BF Austraba Eopy;ste /7, Add SpatiaLite Layer... Ctrl+shift+L . .
I 8.7287 B AddMSSQL Spatial Layer...  Ctrl+Shift+M confi gure It as

31.0138

@, Add Oradle Spatial Layer... Ctrl+Shift+0 | I I u Strated an d
x D Australia

€% Add WMS\WMTS Layer... Ctrl+Shift+w . .
&, Add Oracle GeoRaster Layer... exp I al nEd "
Cu ad @ 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
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[ /; Create a Layer from a Delimited Text FilgI ‘ LM
File Name D:/GIS_Workspace/Australia_Cities. txt Browse...
Layer name | Australia_Cities_WGS84 Encoding A UTF-8 v
File format CSV (comma separated values) @ Custom delimiters Regular expression delimiter
Comma X Tab Space Colon Semicolon
iOther delimiters Quote  * Escape *
Record options Number of header lines to discard 0 % % Firstrecord has field names
Field options Trim fields Discard empty fields Decimal separator is comma
Geometry definition ® 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 | ity | Population (2000) | Latitude (0D) | Longitude (OD) | (4]
11 Sydney I4277200 -33.870 | 151,210 . L
W ENE Melbourne | 3666000 |-37.810 144.960
3 |3 ‘Brisbane 51598600 ‘i7460 153.020
4 |4 |perth 1412900 3190 |1158%
5_ L Adelaide | 1089700 }-34.930 W}138.600 <
6 |6 |Newcaste 502300 |-32.920 151,750 E
Cancel Help
I.  File Name: Browse to your workspace folder and select the text file
(“Australia_Cities.txt”)
i. Layer Name: Enter a name for the imported layer here. The name
“Australia_Cities WGS84” is recommended.
iii. File Format: Choose the “Custom delimiters” option and then
select the “Tab” option beneath.
iv.  Record Options: Select the “First record has field names” option.
v. Geometry Definition: Select the “Point coordinates” option
vi. X field: Make sure that “Longitude (DD)” is selected
vii. Y Field: Make sure that “Latitude (DD)” is selected
10. Hit {OK}.
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./; Coordinate Reference Syst_emr_S.e‘l_e.cyt_ M

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 S
Unknown datum based upon the Authalic Sphere EPSG:4035 21
WGS 84 EPSG:4326 g
(o] | (1)
\
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System Authority ID E’
Voirol 1879 (Paris) EPSG:4821 ’
WGS 66 EPSG:4760 e
= WGS72 EPSG:4322
WGS 72BE EPSG:4324
\WGST2 IGNEWGST2G ki)
<« (]

Selected CRS: \WGS 84

+proj=longlat +datum=WGS84 +no_defs

Note: This launches the 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 text-data import.
11.Select the WGS 84 coordinate system and hit {OK}.

Note: You should now see points plotted 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.  Rank - The rank of cities by their population size

ii.  City — The official names of the cities in Australia

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

iv. Latitude (DD) - The latitude coordinates associated with approximate
locations of cities in Australia
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v.  Longitude (DD) — The longitude coordinates 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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Although the file you’ve imported has been displayed as vector points in the
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... 1 (-2 [
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 ] &

[ -
Encoding System vl 1t

[] 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

Note: Make sure that the option — &X)
selected for the Format field is = ——
“ESRI Shapefile”. You should o= ¥@@EG

also save the output to your

workspace folder under the name, X O Australia_Cities_WGS84
“Australia Cities Wng4_5hp”. B9 IAustralia__Temperatures__24Fcast_20140...
Set the CRS as WGS 84; select 87287

31.0138

“Add saved file to map” and then | " Australia WGS84

hit {OK}. After completing this
step you will have two layers in
your map with the same name (i.e.
“Australia_Cities_ WGS84.shp -

see image on the right). However,
one is an actual vector shapefile
and the other is a tab-delimited
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text file displayed as a point vector. Remove the delimited text-file layer from the
map.

Tip: If you are unsure which layer is the actual 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 (“Australia_Cities_ WGS84”).

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 of the country. In the following illustration, 35 cities
were selected and extracted from 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 tightly 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 “Australia_Cities_Selected WGS84”.
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Note: Remove the original cities layer (“Australia_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 for effective

visualization of data.
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4 STYLING DATA FOR VISUALIZATION

So far you’ve used a few basic 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 (“Australia_Cities Selected WGS84”) is beneath other
layers in the Layers Panel list then bring it to 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.

44
1% MedCOF Training Workshop. Madrid, 26-30 October 2015



By a O y -
) AN woral g @@ > WMORAVI [ g mereo

Locate the section of the menu with the caption, “Marker” — see the
previous image.

Note: Under this part of the menu you will see an entry named, “Simple marker”.
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 currently applied to your points.

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 to the option
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 a few more times before proceeding.

Select the “city” marker from the pane and apply it (see next illustration).

Note: Now that you have chosen the “city” marker to represent your point objects,
you can adjust their final colour, size and even degree of transparency.

Locate the “Size” field in the section above (see next illustration).

Note: The default size of the “city” marker option should be 2.2 and the units
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 of 2.2. Next you will try changing the colour of the “city”
markers.

8. Select “Simple marker”; locate the “Fill” 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:

i.  Choosing from the “Standard Colors” list.

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

Transparent fill
Recent colors

ENEENLT"EE™
I =

Standard colors

HL"H EEE W
Copy color
Paste color

Pick color
Choose color...

il.  Using the “Color Ramp” or “Color Wheel”

Note: To access the “Color Ramp” or “Color Wheel”, you must first click on
the “Fill” menu option to open up the “Select fill color” menu. See illustration
below.

= _ —

Opacity

HTML notation | rgb( 166, 206, 227)

uuuuu IO
I_]f_]l_]ﬁﬁ[_ﬂ

OK Cancel
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o To use the
“Color Ramp” you must first
activate it via the tab (as shown
on the left).

“Color R

/] Select ill color

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 ramp. Once you've decided on a colour, hit {OK} to choose

METEO
FRANCE

o To use the “Color Wheel” you must first activate it via the tab

previously illustrated

,/ Select fill color

Opadity

200°

27%

89%
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206

227

100%

4 ) 4 4 4)» 4

4)

Current

Old

HTML notation | rgb( 166, 206, 227)

[

|

|

|

D)

|

101
)

Hf

Cancel

A8
el

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. Once you've decided on a colour, hit {OK} to choose it.

9. Locate the “Border” option (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
- -
B e ‘ size 2.000000 > & | vilimeter
Outline style Solid Line MK =S
, Display £ O Marker
® Outline width | 0.000000 2 & | vilimeter |~
@ Actiobe ® Simple marker
4 Angle 0.00° =K =5
¥ Joins
OffsetX,Y  0.000000 2 0.000000 2 € | vilimeter |~
|n Diagrams
= Anchor point | HCenter v 45 | vcenter | €
rz Metadata
@O o O+ XAAAXKX T |
> b
i=2
&® = allallw Save
‘W Layer rendering
Layer transparency C 0 :
Layer blending mode Normal v Feature blending mode Normal v
e ) ) i (s

Note: You can change the colour of the borders for your symbols in QGIS.
However, in most cases it is better to have a black or very dark border on your
symbols to create a 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
“Outline Width” field (see image below).

7t gl s s i s SO L5 sl
\', General tShgleSymbol X
‘ Symbol layer type Simple marker v
o S T — Y CRC
Size 2.000000 S & | Milimeter |~
S Fields x
- 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
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 to 0.4.

Your point markers should now all be rendered in the “city” style with a size
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 Milimeter | v
BEH Fields ‘ - &
, Outline style | ——— Solid Line ~| &
Bistay £ O Marker =
@ s Outline width | 0.000000 > & |vilimeter |~
& 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 the polygon (“Australia_ WGS84 ™) layer’s position
in the Layers Panel so that it is above the raster layer
(“Australia_Temperatures 24Fcast_20140717 _WGS84 ) and beneath the points
layer (“Australia_Cities WGS84”). Now turn the temperatures (raster) layer off.

1. Open the {Properties} menu for the polygon layer (“Australia_ WGS84”).
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2. Locate the “Fill” and “Simple Fill” menu section (see next illustration).

T &

\'__ General % single Symbol |~

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

Vd
4 Rendering =) . Fill

. Depiay _ Simple fill AR

[ ~ atal L -1
@ : corners diagonal tted  green land water wine
& Actions

4
¥ Joins

'n Diagrams

ri Metadata

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

W Layer rendering

Layer transparency

Layer blending mode

v | Feature blending mode

3. Highlight the “Simple Fill” entry.

Note: This reveals a new section with options to change the “Fill Style”, “Border
Style” and other properties.

4. Experiment by changing the Fill colour and Border properties for the
polygon by using the “Fill”, “Border” and “Border Width” menu options as
described in the previous section (see next image). Remember to hit
{Apply} after you’'ve made a change to see how it looks in the Map Canvas.
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7 Layer Properties - Australia WGS84 | Style B : M
> General & single Symbol v
Symbol layer type Simple fill v
@ o s [ [ | ] oo T |
B rieds Fill style I soiid - &
Border style Solid Line MK =S

4 Rendering =] - Fill
. Displ Join style R Bevel - @
isplay

Border width | 0.260000 = |@ villmeter | v
,G Actions

OffsetX,Y | 0.000000 < 0.000000 2 | vilimeter |~

v

ER
¥ Joins
ln Diagrams

q Metadata

@ rfi E] Save

W Layer rendering

Layer transparency
Layer blending mode

Style ~ [ [I Cancel Apply Help

v | Feature blending mode

Note: Once you’ve finished experimenting with colours, select “Fill Style” (see
image below) and choose the “No Brush” option. Then change the “Border”
colour to black if you’ve previously set it to a different colour. Select {OK} to
complete the change.

/| Layer Properties - Australia WGS84 | Style - . N M
t Single Symbol ¥

Symbol layer type Simple fill S
& e . s & oo T
abels
e e | s e
/ Border style
4 Rendering 5
2 = [ Fn
Join style Vertical
® ooy [ simple fi
Border width
,G Actions
4 OffsetX,Y
¥ Joins
|n Diagrams
(i Metadata
&|[=](a)(a](=] [ s
W Layer rendering
Layer transparency C 0 :
Layer blending mode Normal v | Feature blending mode Normal hd

e - Coc ) oo [ som | o
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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 raster layer 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 1% A 0B PLPAPLRAR G- [lveBEa0no 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 uses a “stretched” method, where only a
sample of the full range of values in the layer is depicted. This sample is rendered
using a black-to-white theme where the range starts with black (the minimum
value) and progresses to white (the maximum value). You are about to change this
styling method to reflect the entire range of values in the raster using a
“classified” method. The range of raster values will be divided into ten classes.

2. Locate the “Render type” field under the section with the caption, “Band
rendering” (see next image) and select “Singleband psuedocolor” from
the drop-list.
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/; Layer Properties - Australia_Temperatures 24Fcast 20140717 WGS84 | Style “ i M

4. General W Band rendering B

Render typd | singleband pseudocolor | v

Multiband color
l.ﬂ Transparency Band Paletted - Generate new color map
Sing Ieband ara
M Pyramids Jo Pt % | singleband pseudocolor v [ Jrive v | lInvert
' @ =N c ﬁ Mode | Continuous v Classes | 5 _ﬂ
s Histogram .

Min | 8.7287 Max | 31.0138

(i Metadata |Value |Color lLabeI |

Classify
Min / max origin:

Estimated cumulative cut of full extent.

Load min/max values

Cumulatve 20 |2 -[ss0 [3] %
® Min / max
?;Zatgdeviaﬁon x (200 S
Extent Accuracy
e Ful Estimate (faster)
Current ® Actual (slower)

Clip

W Color rendering

Blending mode | Nornal . *
Style ~ Cancel Apply Help

3. Locate the section of the map labelled, “Load min/max values”; select the
“Min/max” (see previous image).

Note: This step identifies the minimum and maximum temperature values from
the grid. These values will be used in the following steps to classify the cells of the
raster layer into ten groups beginning with the lowest temperature value and
ending with the highest.

4. Under “Extent”, select the “Full” option (see previous image).
5. Under “Accuracy”, select “Actual (Slower)” (see previous image).

6. Hit {Load}.

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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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
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() 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
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® Min f max

Mean +/-
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200 |5
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® 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, “Generate new color map”
(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
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Random colors
New color ramp...
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SRR 20 [51]-{98.0 {55 %
® Min / max
Mean +/- a |43
standard deviation x 200 |3
Extent Accuracy
e Ful Estimate (faster)
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Clip

‘W Color rendering

Blending mode | Normal = 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 the drop- list or scroll to the bottom and
select {New color ramp}. Selecting the {New color ramp} option will launch a 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 recommended that you choose the “cpt-city” option. This will in turn
launch a new menu as shown below:

[ iy oo ame W = X ]

Selections by theme All by author

|Name | Palettes for temperature (4)

All Ramps
Bathymetry
Blues

Discord celsius temperature temp_19lev temp-c
n & Diverging

E- Greens
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
License  Public domain (2004)

Save as standard gradient

This menu provides a series of colour schemes arranged by theme. Under the
“Selections by theme” tab, there is a listing for temperatures. Select the
Temperature option to view the list of templates; choose a template 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 “Mode” field and select “Equal Interval” (illustrated in next
image).

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

10. Hit the “Classify” button.

[ ./ 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 ==)(=] :
[V [coor Jiebel Min | 2.04 Max | 33.74
(i Meadats e 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 1A -(og0 =] o
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 class is now
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

T SH= NREE, ® PO @ 1 0 Q™ ¢ )

DEEBRLRER A0S 208000 QR0 &C
Layers &

6% PO E G

Ga s
%]

% O Australia_Cities_Selected_WGS84

% [ ] Australia_wGss4
B[ 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 &I 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 differences 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; locate the “Color interpolation” option and open
the drop-list as seen in the following

Color interpolation Linear - im age.
Discrete
®||= i
@@@@C] Note: At present, your raster |is
Value PP i rendered using a linear colour
2.040000 2.040000 interpolation method. This method
562222 562222 . . .
ettt s displays classes in a linear or
12.606667 12.606667 1 1 1
Sl g continuous fashlo_n by averaging the
19.651111 19.651111 boundaries of neighbouring cells so
23.173333 23.173333 f
26.695556 | | 26.695556 that they appear to flow into each
30.217778 30.217778 H
w2 I other. Change the setting to

“Discrete”; hit {Apply} and see the
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 Database Web MMQGIS Processing Help

DEBBLR 0B PLSHPPARR G
6 v3E 0 o

® 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, the boundaries between the colour
classes are more obvious. 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 interpolation

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

1/, Layer Properties - Australia_Temperatures_24Fcast 20140717 WGS84 Style B Y Y [E2RE=)

¢ General ® Min /max B
Mean +/- -
standard deviation x 220 ¥
|5 [ —— Extent Accuracy
- Full Estimate (faste!
B8 Pyramids stimate (faster),
® Current ® Actual (slower)

llﬂ Histogram

@ vetsdata cip

Load

‘W Color rendering
-

> 0 : [ Contrast

Blending mode | Normal

i 0 : [Grayscale off
Hue Colorize [:Esuength 0 100%!5

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

Nearest neighbour
Bdinear
Cubic Legend Palette

%

-l

-

@

KD

Stje - [ o ]| cone Acply Help
S - 60
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Note: At present your raster is being rendered using a “Nearest Neighbour”
resampling method. This method renders a resampled grid that illustrates actual
cell values. Hence it is ideal for representing data that is discrete in nature.

Change the resample method to “Bilinear”; hit {Apply} and see what happens to
the raster.

(¢ QGIS 2.8.3-Wien - Australia_Cities_Selected WGS84

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

™ = 2 LS| E P e ® it D A ~ ¢ +| I+

U BELR A 092000 DL RS & G-
Layes &

g« Y@@ G

% O Australia_Cities_Selected_WGS84
Australia_WGS84

2.040000
5.562222
9.084444

12.606667
16.128889
19.651111
23.173333
26.695556
30.217778
33.740000

Layers Browser

Scale 1:19,779,282 ¥ Rotation: 0.0 - % Render 0956:4325(01?) .

There is a plugin update availsble (| Coordinate: 156.33,-21.59

The Bilinear Resampling method renders a resampled grid with cells that contain
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 . h . .
12606667 12606667 raster is associated with labelling. The
16.128889 16.128889 H H H
16651111 15 851111 label column as illustrated in the image
23.173333 23,173333 i i
23, 173030 Zuae on the left, Il_sts 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 viewer-friendly
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 values 2.04 to
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55622 and the third class contains values between 5.5622 and 9.0844 etc.
However, it would perhaps be better to present this information without the high
precision in decimal values and instead as 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  |Label
2.0

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
23.173333 19.6 -23.1

- 26.695556 123.1-26.6
- 30.217778 26.6 - 30.2
33.740000 30.2-33.7

15.  Hit {OK}

Note: The changes you’ve just
made to the raster legend labels
should now be visible in the Layers
Panel as shown above.

Layers @
L@] ",?3] -]

% O Australia_Cities_Selected_WGS84
% | | Australia_wGssa

£l  Australia Temperatures 24Fcast 20140... |
2.0
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 country’s capital (Canberra) to be 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 | Labels‘ [0 [ B
\',\ General Label this layer with l ‘v' Q‘

w Text/Buffer sample
N stie ext/Buffer sampl

~ Lorem Ipsum
<abe| Labels E
BB Fields B

- Display [Lorem Ipsum l-—] =0 M H
U@ Actions E

A
¥ Joins

Text Text style

ab
eboating Font (5 shell Dig 2 [~] ¢

Ji

sbe Buffer

|ﬂ Diagrams . Backaround Style [Horma\ |'] =8
</ Shadow

(i Metadata ¢ Placement Ul & |5 | &S B| &S |1 | ( =8

Rendering o

= - Size [5.2500 SRS

=

{pmms le L =5

Type case [Ho change ‘vj =8

a) =

Spadng letter |0.0000 H L =8

A {—

word [o.oooa H &

: r Yod=

Blend mode | Normal lv] &

2. Enable the option shown in the next image (captioned, “Label this layer
with”) and hit the drop-list to reveal the layer attribute field names.
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[ Layer Properties - Australia_Cities_Selected WGSB4] Labels‘ B Y " [
. Gereral X Label this layer with - E @
N st SRR e "

@88 Labels o Longtude B
BB Fields @
. Display Lorem Ipsum E] ‘:C :B H
(:?G:’ Actions abe Text Text style
¢ e .:E :Z;’f‘:tﬁ"g Font MS Shell Dig 2 - &
|n Diagrams . Backoround Style Normal X @
J Shadow
(i Metadata 0:‘ Placement @ E] @ @ @ @
o/ Rendering Size 8.2500 e
points = @
o[ &
Transparency [} 0% : =8
Type case No change = @
Spacing letter ' 0.0000 : @
word | 0.0000 : @
Blend mode | Normal = @

Note: Attribute values may be used to label features. By choosing “City” from this
list, QGIS will be instructed to use the values (i.e. city names) in the “City”
column of the layer attributes to label the points. Click {Apply} to see results.

Next you’ll determine the characteristics of the font used to label the cities.

Activate the “Text” option from the left pane (see next image); select the
“Font” drop-list on the right and then choose Arial as the font type.
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4. Set the “Style” field to Bold Italic and then set the “Size” field to 7.

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

5. Activate the “Placement” option from the left pane and choose “Offset
from centroid”; locate the portion of the menu with the caption,
“Quadrant”, and then select the upper-right option as indicated in the
following image. All other default settings should remain.

abe Text Placement
2% Formatting (a]
abe Buyffer
Around point| @ Offset from point
. Background
L) shadow
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¥ Rendering
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Alignment horizontal €=, vertical €=, @
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Note: This step determines the positioning of your labels. In this case, labels will
be offset from the centre of the points and positioned to the upper-right. These
positions can be further offset by changing the X and Y offset values in the fields

below.

Set the Y field to a value of -1 as shown below and hit {Apply} to see the shift in
position of the font.

abc Text Placement
“8 Formatting |‘A‘_'!
abe Buffer
Around point @ Offset from point
. Background
J Shadow
- - ;
4% Placement Quadrant[ (abe) H (abg) ‘ {abg] ’ =28

' Rendering

| @bl

B

- - -~ —

OffsetX,Y | 0.0000 = |sxm X ], =8
mm K=

-~

Rotation ' 0.00° =

w Data defined

coordinate X =, ¥ &

Alignment horizontal €=, vertical

R0

The next step is to place a buffer or “halo” around the text to make it stand out
more.

Activate the “Buffer” option from the left pane; enable the “Draw text
buffer” option; set the “Size” field to 1 and then set the “Color” field to
white. These settings are illustrated below.

66
1% MedCOF Training Workshop. Madrid, 26-30 October 2015



(1) AT wmoral @2 @ ©  WMORAY e ez

Text buffer
[Bom ] &

Background Size 1.0000
J Shadow
0:0 Placement

_/ Rendering Color | [ E] |

% Color buffer's fill

O

Q@@ a@@

G -~
Transparency C 0% =
Pen join style | gy Bevél v
Blend mode  Normal v

7. Click {OK} to complete the process and view the labelling results.
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Now we’ll introduce some variation to the city symbols.

8. Open the {Properties} menu for the cities layer and activate the Style tab.

9. Locate the menu drop-list highlighted in the following image and change the
option from “Single Symbol” to “Categorized”.

-
/! Layer Properties - Australia_Cities_Selected WGS84 | Style t i B

\'_ General & Single Symbol | v
Single Symbol l : =
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Categorized Size 2.00000 =
& Graduated Transparency 0% O=’
s Rule-based = 3 a
€ Labels Point displacement Color SB e D:00 b
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B Fields Heatmap
Symbols in group ¥ | Open Library

l Display = @ Marker

P T ® ° o ©

airport  arrow capital circle city diamond

UG) Actions @ Simple marker

A
¥ Joins

|ER pisgrams Q L | * ﬁ' *

(i Metadata ellipse  pentagon square star star2 star3

A b

triangle triangle2

¢)(=)(a]e)(v] (e e -

W Layer rendering

Layer transparency

Layer blending mode ¥ Feature blending mode

10.Select “City” form the drop-list next to the “Column” field; then hit the
Classify button as shown next.
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Note: A list of city items will be generated and styled according to the default
colour ramp. However, given our aim, which is to change the symbol styles of only
the 5 cities with populations over 1 million and also the capital city, perhaps you
should first change all the symbol style colours back to white.

11. Highlight/Select all points in the list as shown below; right-click on any
selected row and select {Change color}. You can make the selections by
holding the Ctrl key and clicking to select multiple rows.

Emerald Emerald
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Adelaide Adelaide Paste Ctrl+V
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Kununurra  Kununurra
Melbourne  Melbourne

Moree Moree

Mountisa  Mountisa

New norfolk New norfolk
Bl it Nl siny

Change color
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X|
X|
m.
m~
X|
mA
m.
X|
X|
X|
X|
X|
X|
X|
X|
X|
X|
X|
m;'
X|

69
1% MedCOF Training Workshop. Madrid, 26-30 October 2015



__;k

m

A A wora EH2@ O MWORAV B s

—

F o

Use the following menu to set the colour back to white.

g chngesmiolcoor . e
© [l [/ ] O I o

‘@,1 ; HTML notation | rgb( 87, 219, 96)

Current
Old

Note: Now you will locate the 5 cities with populations over 1 million and increase
their symbol sizes.

Tip: Hit {OK} and then open the attribute table for the cities layer. Sort the table
on the “Rank” field to list the cities in the order of their size. The first five cities in
the list are the ones you will need to change the symbol sizes for. These are Sydney,
Melbourne, Brisbane, Perth and Adelaide.

12. Return to the Style properties menu and locate Adelaide. This city should be
the first in the list (see image below). You can sort the list by clicking on the
“Value” column heading.

i

| Value | Legend
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13.Double-click the symbol for Adelaide and change the size from 2.2 to 3.0
and the colour to green.

7) AN wworal E @@ @ & WMORAVI Eﬂ% %

Symbol l Value I Legend B
O

x| Adelaide Adelaide

%X O Albany Albany

%X O Brisbane Brisbane
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%X O Dubbo Dubbo o]
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®x O Esperance Esperance
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X O Moree Moree .
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Note: Click {Apply} to see the change in the Map Canvas. You will notice that the
symbol for the city of Adelaide (which is east of Port Lincoln) is now larger than
all other symbols on the map. The label for Adelaide in the example shown below
is not visible because it clashes with another label. You may have experienced a
similar outcome with your map based on the cities you selected and their
proximity. However, a solution to this issue will be illustrated soon.

14.Return to the Style properties menu and repeat steps 12 and 13 for the
cities Sydney, Melbourne, Brisbane and Perth.
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15.Change the symbol style used for the capital, Canberra, so that it stands
apart from all others.

S

°~ Bum;:-'dmnpon
w norfolk

Your final step will be to manually adjust some of the labels so that there are no
clashes and all of the labels can be seen.

16.Activate the Labels tab in the {Properties} menu and then open the
Placement menu as seen below.

abe Text Placement
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abe Buffer
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17.Locate the “Data defined” section; activate the Coordinate X option; select
{Field type: string, int, double} and then select {Longitude (double)} as
shown below.

abe Text Placement
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18.Repeat the step above for the Y coordinate, but select {Latitude (double)}
as shown below.
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19.Select {OK} and return to the Map Canvas.

Note: With this change made, you are now free to move labels around manually to
ensure that they are all visible. However, you will need to use the Label toolbar to

do this.
20.0Open the [View] menu;
toolbar.
ab Obx‘ .1b° 1t§ lh:‘

5. Zoom to Layer
Show in overview
- Remove
| .. Duplicate
Set Layer Scale Visibility
Set Layer CRS
Set Project CRS from Layer
Styles »
FS| Open Attribute Table
Save As...
Save As Layer Definition File...
Filter...
Show Feature Count

Properties

Rename

select {Toolbars} and then activate the Label

21. Right-click the cities layer and select
{Toggle Editing}.

Note: This step enables more functions on the Label
toolbar. The tool you will need to shift the labels
around is the {Move Label} tool as shown below.

abg ab ab . abc abg! abc abel
= @ = E (BB

22. Activate the Move Label tool; click on any
label of your choice and drag it to its new position.

23.Shift around the labels on your map until you are satisfied with the new

positions.

Note: Make sure they do not clash and that all labels are visible in the end. When
you are finished, return to the Layers Panel; right-click the cities layer and
deactivate {Toggle Editing}. When the following menu appears, click {Save} to
keep the changes made for the Label positions.

/: Stop editing

]

Save

Do you want to save the changes to layer Australia_Cities_Selected_WG5847

Dhscard Cancel
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Also remember to save your project.
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This completes Practical 1B. Feel free to experiment with the styled layers at
your leisure using what you’ve learnt. In the next practical, you will learn how to
compose and publish a map using the data from this exercise.
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