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Overview

Quantum GIS, which isften called QGIS, is an open source GIS desktop application. Comparing to
ArcGIS, QGIS can be installed on various operating systems, such as Windows, Mac OS X, Linux (Ubuntu),
and Unixwhile ArcGIS only has Windows versiblore importantly, QGIS is FREE and has many plugins,
adding different functions. However, since QGIS mainly relies on community support and voluntary
developers, it does not have abundant documents and sometimestigtuitive to use. Hence, making

maps in QGIS needs some explanatibhe two major steps, browsing data and making maps, are
divided into five parts shown in the following table:

No. | Steps i)egﬁgglf Difficulties
1 | Load Geospatial Data in@@GE 1.1 Data formats
5 Identify the features and attributes to 12 Layer order, feature selegtion, and
present ' (briefly) frequentused projections
3 | Define how to show the data 2.1 Trans_pare_ncy (raster ahd vectodata
classificationand layer file
4 | Add maps components 2.2 Geospatial data references
5 | Export maps 2.3 Fle formats
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1 Possible problemare covered irtoloured regionsknowing how to address these problearg not
quite relevant to the main processut might be usefuln practise. Hence, thegre coveredin
coloured regionswhich you canskipwhen you want to go through the proceasd no error pops
up. You can come back whenever yoeet problems

1 Secion number and title is shown #te top of every pagdf you have known what kind of problem
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1.1 Load Data

1. Browse Geospatial Data
1.1. Load data

To launchQGIS click: Start -> All Programs> QGIS-> QGIS QGIS normally adds the version number
I F G S NJ, whiehDd_clréently 1.5.Qcode name Tethys)The main windows of QGIS can be divided
into three regionsshownin Figurel.
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Figurel. TheMain Window of QGIS showing Regions
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1.1 Load Data

Click theAdd Vector Lay button to add geospatial dataF{gure2), whichopens a window(Figure
3).

# Quantum GIS 1.5.0-Tethys - mapping —— - ol
File Edit View Layer Settings Plugins Vector Raster Help
a = ~ 3 - a O Q < 2 = § .
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Figure2. The Main Window. Add Vector Layebutton
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4 Add vector layer (5 [t
Source type
® File Directory Database Protocol
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Figure3. The Popup Window to"Add Vector Layet

Then you can browse to the file you wantwmrk with by clcking theBrowsebutton just like any other
file explorer dialogs in Windows'ou can open multiple files at one time by holding @td or Shift
button when you are clickinthe mouse button to make selectienThe bydefault file filter is *.shp file
(Figure4). But there are many other choices, such as *.kmlo@® Earth) and *.tab (Maplinfo), much
broader than ArcGIS.

r N
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5 SLSN_googleshp 2011-02-23312PM  ESRI ShapeF|
= Libraries 5 schools_dec0B.shp 2011-01-07 1:53PM  ESRI Shape |
B Documents =l 2 waterloo_city.shp 20110107 1:53PM  ESRI Shape |
& Music 5 WSLSN_feb08.shp 2011-01-07 1:53PM  ESRI Shape |

[&] Pictures

i Videos
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Figure4. TheFile Open Dialog with File Filters

Load all data listed ifrigured into QGIS.

Page3 of 18



1.1 Load Data

QLoad Google Maps.

QGIS provides the flexibility of using Google (or Yahoo) Satellite images as a backgrowndriay
your map. To do sdollow the stes below:

0. Install the OpenLayers plugin into QGIS
a. o toPlugins -> Fetch Python Plugins, which leads to a dialog.
b. Switch to theRepaositories tab and click theAdd 3 party repositories button.
7 QGISPython Plugin nsale o los

Plugins Repositories Options

| Status | Name URL ‘

@ connec... Faunalia Rep http:, qgi: ginsxml
@) connec... Carson Farmer's Repository http://www.ftools.ca/cfarmerQgisRepo.xml
[ connec... QGIS Contril R i i il

P y http://pyqgss.org/repo/
[ connec.. Barry R gson's Reposit... http:// lancs.ac.uk ings/Qgis/Plugins, x|
@] connec... CatAlS Repository http://www.catais.org/qgis/pluginsxml

@ connec... QGIS Official Repository http://pyqgis.org/repo/official

@ connec... Martin Dobias' Sandbox http://mapserver.sk/~wonder/qgis/plugins-sandboxxml
[@) connec... GIS-Lab Repository http://gis-lab.info/programs/qgis/qgis-repoxml

@ connec... Sourcepole Repository http://build.sourcepole.ch/qgis/plugins.xml

[@) connec... Aaron Racicot's Repository  http://qgi ins.z-pull

@] connec... Marcot 's Repo... http:, i ethz.ch/python_plugins/python_plugins.xml
@ connec... Volkan Kepoglu's Repository http://ggit.metu.edu.tr/~volkan/plugins.xml

Add 3rd party repositories Add... || Edt

dit.., Delete

Help The plugins will be installed to ~/.qgis/python /plugins Close

c. Switch back to thePlugins tab and search for Openlayers dy can type in

Ol PAT1 AUAOOOGEET OERAKG] OEEQO/ BA ihbtall kG

plugin button.

7/ QGIS Python Plugin Installer
Plugns | Repositories | Options

Fiter: [open| ] |at i v anystatus v
I Status | Name [ Version I Description

not installed OpenAddresses converter 1.0 Convert openaddresses xml format to shape file

not installed QGIS File Browser 121 A tree like file browser that allows opening any supported qgis format into the map canvas a:
not installed Openlayers Overview 017 Show area of map in browser with openlayers(google maps and others)

not installed OGR2Layers 081 A plugin to export OGR layers to OpenLayers HTML

installed OpenLayers Plugin 0.51 OpenStreetMap, Google Maps, Yahoo Maps layers and more

installed OpenStreetMap plugin 0.5 Viewer and editor for OpenStreetMap data

&1 ] oD

Install jupgrade plugn | |Uninstall plugin ‘

Help The plugins will be installed to ~/.qgis/python/phugins Close

1. Add Google Magas the background layer©o to the menuPlugins -> Openlayers plugin
->Add Google Hybrid Layer.
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1.1 Load Data

QFrequently -used File Famats in QGIS

1 FEeature Data Feature data are usually organized as points, lines, and polygons in vector

format.

o Shapefile: The most commonly used geospatial data format. Although it appears|to

be one file in ArcMap, shapefile includesultiple files with the same file name, but
different extensions. *.shp, *,dbf, and *.shx are rhste.

o Personal Geodatabase These files are based on Microsoft Access (*.mdb). From user
perspective, all kinds of geodatabase are the same, which include multiple layers

(different geospatial data) in one geodatabase.
o Maplnfo files: The following three are legendary geospatial file formats. Maplinfo s
the first desktop GIS software for Windows. Its files (*.tab) are widely used.
o MicroStation files: MicroStation files have thextension of *.dgn, whose vendor is GE.
Electricity plants often use it.

0 Arcinfo: Arcinfo is the previous generation of ArcGIS. Its file (*.e00) are supported in

QGIS as well.

o Google Earth:*.kml and *.kmz (zipped KML) are Google Earth file formats, vithéce
popular in LocationBased Service now. Many websites support kml and kmz files.

0 GML and GeoJSONDpen source geospatial data standard, which is also popular |in
online applications.

0 GPSThe track of GPS records can be imported into QGIS as *.gpxTis function is
very useful in surveying.

0 CSV:*.csv files stands for comma separated value, which can be regarded as
legendary spreadsheet file format.

0 US Census TIGERJS census publishes its data in tiger format, which belongs |to

OAEOCAAQNAOUBU BN CGAOEAO OEAT OELEI Ad8

f Raster Data Raster data uses grid tOADOAOAT O A OACEI T ImageBE
explicitly havethe parameter of resolution. Typical raster data is:

0 GeoTIFE They have the file extension of *.tif. The key differendeveen normal TIFF

file and GeoTIFF is that GeoTIFF has projection information. Hence, normal TIFF files

cannot be correctly added to the desired location.

0 GeoJPEGSimilar to GeoTIFF, but they have *.jpg extension.

0 Usage Raster data can be air photos, sdlite images, elevation data (DEM). But
raster data tends to be huge and slow to load.

9 Stronger Database Support:

OAl OA

One major advantage of QGIS over ArcGIS lies in its superior support of different database

\3%2

vendors. Almost all types of relational databaseanagement system (RDBMS) are
supported.
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1.2 Browse Geographic Features

1.2. Browse Geographic Features
Most controls to browselata are locatedin two tool bars (Figure5), which are also available under the
View menu.If you cannot find this toolbar, go tdew ->Toolbarsand check thévlap Navigationon.

BAARALALPO PRAJZTESASORR « U

Figure5. The Toolbar with Data Broging Controls

Most icons are intuitive and sedixplained. If you are not sure what function it hlsyeryour mouse
overthat icon. Apop-up text will showwith further explanatiors.

One difference between QGIS and ArcGIS isldier related operations. In QGIS, all layer related
operations must be conducted after the target layer has been selected, such as feature identification,
feature seletion, and attribute table operations.

To open the attribute table, you can either rightt A O1 Fd GKS fF&@SNJ FyR &aStsS
clickthe open attribute tablebutton in the toolbar Figure6).

7 Quantum GIS 15.0-Tethys - mapping [E=EE=R )

File Edit View Layer Settings Plugins Vector Raster Help

1TEaEdds RKPPPURPE LB EP LI PDE—E8BERA

2RAXNARR L O #[F%!
Layers ELS) 2 A

# 300003.000 - 30f -
* 300211.000 - 30
* 300299.000 - 30 ] Remove
* 300445.000 - 33:

B %\t SLSN_google

B % . waterloo_city|  Saveas...

Open attribute tasle
# Toggle editing

% & Google Hybri
Query...

Properties

Rename

Add group
@ Expand all
[ Collapse all

Figure6. ThePopup Window with Options on a Layer

The feature selection function in QGIS is not as powerful as ArcGIS. There are two ways to choose a

Ad0 850 2F FOSHGANBA® hys Aa a il Bddherssthy riagickag A y3 |

the layer, then seleatg dQuerye (Figure7). You can form SQL statemend select features based on
attributes.
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1.2 Browse Geographic Features

,ﬂ_, Query Builder

Fields

C:{Users{libgugis/Documents/qdwang/Proj7 {SLSM_google.shp

HIGH
RANGE
FIRST_
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NORTHING
WBRD_MNO
SHAPE_LENG
EDITDATE
EDITHAME
SDE_LISER W/
LEM

]

I |

S0L where clause

= LIKE

= ILIKE

&
@ oo T
3

11
12
14
15
16

Sample

Clear

-7

Al

Cancel Help

Figure7. The Query Builder Window

L y20KSNI Ay SNBanita g S FF 53 i lZNBigukedi Sofnetimg's yomay lose sight
of your map displaylf so, you can zoom back to the desired region by clickomm to layer extent

QBrief introduction to geographic information:

9 Vector Data Vector data contains two parts: a geographic feature on the map (i.e. bus stops)
and an associated record in the table with all iedtributes (i.e. routes, arriving times, etc).
The separation of attribute table and geographic feature is critical, because most operations

in ArcGIS are organized based on this classification.
I Raster Data Raster data is a set of cells with values, whismormally added as reference

background in mapping or included for further analysis. Normally, users will not identify

modify raster data for mapping purpose.
I Networks A kind of typical networks is roads. Finding the nearest way to a destination

roads is a frequently used operation. Please find more in the further reading if interested.
9 FEurther Reading Michael ZeilerModeling Our World ESRI PressidEdition, 2010.

a

y

@Add Raster DataQGIS explicitly differentiates vector and raster data fortndo add raster

data, theAdd Raster Layer button should be clicked. The main reason is that raster data
supported via another open source module called GDAL, which adds powerful operation

raster data processing.

4
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1.2 Browse Geographic Features

QGeospatial Datdrojections

T

The globe is not flat, but a map is. Any kind of projection used to make the map distorts

reality in some wayHence, when Google maps or any other third party layer is included,

different projections are likely to be used, leading to a problem of mitha
To obtain the projection information of dayer (and the map)right-click on the layer, then
selectProperties (Figure8). Projection information is located undeihe General tab.

T —
Layer E
158 |
-
= _options |
% Display name | schools_dec06 Display field | NAME -
Symbology S u Create Spatial Index
Init function Spedify CRS
——o0 +zone=17 +elip 0 +d 3 +units=m +no_defs
Labels Use scale dependent rendering
Minimum [0.000000 Maximum | 100000000.000000
.
Attributes
General
Metadata 0 Query Builder
o
Restore Default Style Save As Default Load Style ... Save Style ...
o ) oo o e

You can specify (check the projection cydwey clicking theSpecify CRSutton. Frequently
used projections are:

the

0 WGS 84Used in GPS systems with longitude/latitude measurement. You can find it

using either ESPG code 4326 or CRS ID 3452;
o0 Google MercatarUsed by major online mapping services, imting Google, Microsoft,
and OpenStreetMapts ESPG code is 900913, while CRS ID 3644;
o UTM zone systemtJTM system is often employed in northern country mapping
Waterloo, Ontario, Canada belongs to UTM zone 17N, which can be found wit ES
26917 and CRD 2294.
If different layers cannot combine, go to the mer&ettings -> Project Properties, and
specify a project in theCoordinate Reference System CR$ tab of the popup window.
CEAAE Al projedtignt) A @ES arestill problems. Mismatch is usally caused by
incorrect use of projections.

).
SPG:
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2.1Key Options of Geospatial Data Representations

2. Mapping

2.1. Key Options of Geospatial Data Representations

Main options of changing geospatial data representatidnslude layer order, layer transparency,
symbology, label, and annotation. Apart from the first one (layer ordag last one (annotationshpll
the restare located in the pop-up window (Figure8) when you righiclick the layer you want to modify
and selecproperty (Figure9). They are under either theymbologyor labels tab.

Layers
El- % 3% schools_declf B
# 300003.000 - 300211.000
* 300211.000 - 300295.000
# 300299000 - 300445.000
* 300445.000 - 332556.000
= £ SLSN_yoogle

@ Zoom to layer extent
(=33 . waterloo_city Show in overwview
A R
X [E Google Hybrid lag Remove
Open attribute table
# Taggle editing

Save as... -
Save selection as, )
Query.. ]

Rename

Add group
[ Expand all
[ Collapse all

Figure8. ThePopup Window of a Layer's Property

A Layer Properties - SLSM_google |

-

Options

Display field STREET -

[I] Creake Spatial Index

Init Function Specify CRS

Symbology

+proj=merc +&=6378137 +hb=6378137 +lat_ts=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0+k=1.0 +

Use scale dependent rendering

N
Labels

Guery Bulder @

Restore Default Style Save As Default Load Style ... Save Style...

coce) (Lt e

Figure9. The Property Window

All options will be introduced as subsections in the following.

2.1.1. Layer Order and Transparency
QGIdisplays geospatial data according to the order in the table of contents: the bottom layer will be
drawn on the screen first and covered by upper layer. Hence, the layeheoiop in the table of
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2.1Key Options of Geospatial Data Representations

contents will be displayed as the top layer in the mdpnlike ArcMap, QGIS will not order layers
automatically.

Whena pointfeature layer is put under agbygonfeature layer, the poinfeature one is covered and
invisible You can change layer visibility by switching the checkboxes left to the layerinaaigle of
contents Figurel0). And the display order can be changed bypdyndragging the layer toward or away
from the top.

¥ Quantum GIS 1.5.0-Tethys - mapping =8 =0 X

File Edit View Layer Settings Plugins Vector Raster Help

1TBEEdEe RERPPPURFPS 2B ERPLUOIPH—~E®ER K
PRAARAQAQLLO PRIDYEEESOIRR <« 8

Layers B 2
E-% 1% schools_declt " t x . a
+ 300003.000 - 300211.000 ) ~
* 300211.000 - 300289.000 :
* 300299.000 - 300445.000
* 30885.000 - 332586.000
S/ SN_google

Visibility
Checkbox

SRS A S e
({8 \‘\“‘\U‘%’ gv 'Puﬁmi:%?“}:
b N
N bw;:"@@
,%%p?ﬁ%

Kitchener,

Toggles the editing state of the current layer [&5][ coordinate: | -8975976,5392994 | scate |[1:72152 [ €3] Render |[i=)
S S ~= T

FigurelO. Layer Visibility and Order Control

When a polygon layer, such as buildings or parcels, is added over an imagentent on image under

the building isoften invisibe. Butsometimesdza SNE € A1 S (2 2bguhdary dnékeepthell K S

imagedisplayed. In this case, layer transparency and hollow symbology can help.

To do soright-click on the polygon layeand selectPropertiesfirst (Figure8). Then switch to the tab
Symbologyand click on the symboitself (Figurell). You can make polygons lleaw by changind-ill
options from solid tonone. Alternatively, you can change tieansparencyatio as well.
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2.1Key Options of Geospatial Data Representations

Single Symbol + Transparency: 0% (J—————"| Mew symbology

- "
Symbology Tab Change the
Label Transparency Bar

Labels

L || o / Click on the Symbol to

o mA - Customize

% Cutline options
& JR— ~ [ v (05

General

PN

Restore Default Style Save As Default Load Style ... Save Style ...

Cancel Apply Help

Figurell. Properties of Symbology

2.1.2. Symbology and Label

Symbology is critical in making maps, which are classified intoLfegend typein QGIS (on the top of
Figure 11). Due to its complexity, thes four categories and their normal usages will be briefly
introduced in the note region with further reading. We will only focus on symbol customization and
classification symbols, which are mostly used.

Unlike ArcMap QGIS does not holdlarge libraryof professionalsymbols In fact, only poinfeature
layers can have different symbol&igurel2), while line and polygon layers can only change line and fill
options.

—

, | Legend type Single Symbol + Transparency: 0% [ J——————"| New symhology

Poit Symbol
Symboalogy

OOCOo+XALAXLX TQRERABE ﬁ
= E4++XXX%x*%x 8B ]
Labels DEEDd e L4 b s ki T A

EE L i~ s 1 1PPTOTTOAT

FFOoOGCCOBEODDR20D0M L 3

Attributes

Size 2,00000

: In map units
& < Label
General @ E
——

Restore Default Style Save s Defadlt Load Shyle .. Save Style ...

Cancel Apply Help

Figurel2. TheSymbology Custoimation Window
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2.1Key Options of Geospatial Data Representations

Depending on the type of the feature (point, line, or polygon), the optiongigure 12 changes
accordingly. For polygons, it has the most options: fill color, boundary width, and boundary color. For
lines, only coloand widh show up. Points also have two options (color and size).

There are cases when you want to differentiate features in a layer based on some attribute. For
instance,l want to know which schools are public, separate, or for higher education irctiools Iger,

which is the top layer ifrigurel0. Different types will be marked in colors. To do so, we shdght-
clickon the school layer, selegroperties, and go to thesymbologytab, which is the same as shown in
Figurell. But, instead of bydefault Featuresoption, we should click and select tlvategoriesoption
(Figure 15)The stepdo follow arealso shown in Figure 15:

1. Click onthdegendtypeF A N& i | Y R WtiqueSvaldedzNBgerni&S a

2. Pulldown the dropbox ofhe Classificationitld, and select TYPE as the classification attribute;
3. Click on theClassifybutton to add all distinct values under the TYPE attribute into consideration;
4. (Optional)Click on theRandomizedropbox andchange colors

# Layer Properties - schools_decl6 [

.@?T

Symbolagy

m Legend type

Inique Value ~ Transparency: 0% (J———— HNew symbology

% &) = &
General ize 2.00000 —
Label
defauit | [

etadat:
@ )] Restrict changes to common properties
o~

Restore Default Style Save As Default Load Style ... Save Style ...

ot [ teeh e

Figurel3. Classifying Features using Colors

Note that you can still customize inddlual symbd for each category (size, shape, etc) by double
clickingthe corresponding class on either the left pane or the lin symbology windowHgurel3).

The labels are an important feature of a map. By marking some property up on the magstémcethe
name of the markedocation, labels can make your map mouwseful, informative, and visugll
appealing

To add labels to your mapght-clickon the layer that you want to add marks on and seleaperties
(FigureB). Then follow the steps below:

1. Selectthelabelsii 6 YR OKSO1 RisplaydadelsT o6& RSTIlI dzAf G0 a&
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2.1Key Options of Geospatial Data Representations

2. (hoose the attribute you want to display on the map in the dropldX¥ield Containing label
(Figureld).

3. Change Font, so that it is clearly shown on the map.

4. You can click on thapply button to see the effect until it isatisfactory. Then clickOKto save
your setting and exit.

5. (Optional) If you think the added labels are not distinct on the map background, you can make a
buffer background around the texts. Please scroll down and cBeéfer labels which has the
same effectot Y a1 ¢ Ay ! NDal LI®

\

Figurel4. Label Setting Window

Note: Alternatively, you can accomplish mostgdly cIickind:I shown inFigures® hyf & G(GKS @06 dzF-
function is missing.

Symbology Types and Their NoahUsage:
Single SymbolMainly used when you just want to mark geographic features on a map.
Graduated SymbolGraduated symbol marked attributes with decretive numbers in a
statistical way, which can only applied to attributes with numbers.
1 Continuous Clor: Continuous color can represent continuous values, such as population
density, elevation, and so on.
I Unigue Value Unique value gives every possible value of an attribute a distinct symbol
(mainly based on colors). Unique value can be applied to altlkiof attributes.
I Diagram Overlay Unlike ArcMap, QGIPlaces multiple attribute mapping into an
independent tab calledliagram overlay . Information like the percentage of populations
in different age intervals at different locations can be easily showihis way.

= =
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