%) WATERLOO
Creating Maps in QGIS: A Quick Guide

Overview

Quantum GIS, often referred to as QGIS, is an open-source GIS desktop application, which can be
installed on various system operation platforms, including Windows, Mac OS X, GNU/Linux, FreeBSD,
Android. It is unlike ArcGIS which purchasing a license is required to use. QGIS is free for everyone to
use, so many small organizations around the world use QGIS rather than ArcGIS. Moreover, QGIS is
offers numerous plugins forvarious functions. Since the software is open source, there is abundant
documentation for functions not covered in this tutorial, submitted by web community support
workers and voluntary developers. This tutorial introduces users to the basic concepts and major
functions of QGIS to get them started with the software. The two major steps, browsing data and
making maps, are divided into three and four partsrespectively as outlined in the following table:
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Note: This document can be read in a “non-linear” manner:

e Possible problems are covered in coloured regions: Knowing ways to address these problems are not
quite relevant to the main process, but might be useful in future practices. Hence, they are written
in coloured regions. You may wish to skip when no error messages pop up and everything is well-
functioning.

e Section number and title are shown at some pages: If you know what kind of problem you have, you
can “jump” to the section where it discusses it.
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1. Browse Geospatial Data

1.1. Load data

To launch QGIS in Windows, click on the QGIS desktop icon . QGIS adds a different place name and
version number, which is where we get “3.36 Maidenhead” from on the window title. Since, the
versions can change often, be sure that you download the latest LTR (Long Term Release). This will
ensure that you have the most stable iteration of QGIS that is updated yearly. The main interface of

QGIS can be divided into five regions shown in Figure 1.
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Figure 1 - Structure of the Main Window of QGIS

In the file catalogue, browse to the folder where data are stored, and drag the
files from that folderinto the data view pane or layers pane to add data shown in
Figure 2. These later versions of QGIS have been designed to know what file types Gerto
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are being dragged and dropped into the layers pane when files are dropped into " oo

the data view pane. With the catalogue and layers pane always present on top

of each other on the left aids in file management.

Load all data from your data folder listed in Figure 2 into QGIS.

e UTM_Schools.shp: All school locations in the City of Waterloo
o UTM_Roads.shp: Road network in the City of Waterloo
e  ZONING.shp: zoning boundaries of the City of Waterloo
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Frequently-used File Formats in QGIS:
e Feature 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
tobe one file in GIS, shapefile includes multiple files of the same file name, but
different extensions. *.shp, *.dbf, and *.shx are must-have.

o Geodatabase: These files are based on Microsoft Access (*.mdb).
Geodatabases are able to store multiple layers (different geospatial data)

o ESRI File Geodatabase: A *.qdb directory can be accessed in QGIS, but not in
a conventional way. To add files from your gdb, navigate to Layer > Add

o your.gdb folder and select it. You can then choose what layers from the gdb
you wish to add.

o Google Earth: *.kml and *.kmz (zipped KML) are Google Earth file formats,
which are popular in Location-Based Service now. Many websites support km/
and kmz files.

o GML and GeoJSON: Open source geospatial data standard, which is also
popularin online applications.

o GPS: The track of GPS records can be imported into QGIS as *.gpx files. This
functionis very useful in surveying.

o CSV: *.csv files stands for comma separated value, one of the most
widely used spreadsheet file format.

e Raster Data: Raster data uses grid to represent a region with values as a “field”.
Images explicitly have the parameter of resolution. Typical raster data is:

o GeoTIFF: They have the file extension of *.tif. The key difference between
normal TIFF file and GeoTIFF is that GeoTIFF has projection information. Hence,
normal TIFF files cannot be correctly added to the desired location.

o GeolPEG: Similar to GeoTIFF, but they have *.jpg extension.

o Usage: Raster data can be air photos, satellite images, or digital elevation data

(DEM). 7

1.2. Add a Basemap

QGIS provides the flexibility of using popular web maps as its base layer (or background), such as
Google Maps, OSM (Open Street Map), and Bing Maps. These can be accessed through an external
plugin (Figure 3).
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Figure 3 — Plugins Dropdown Menu
To add a Basemap, go to Plugins > Manage and Install Plugins, which will open the Installer dialog
(Figure 4).
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In the Plugins window, search for QuickMapServices (this can be done by typing “QuickMapServices”
in thefilter), then select the “QuickMapServices Plugin” and click the Install Plugin button. Once the
plugin finishes installing, there will be a checkbox checked beside that plugin, indicating the plugin has
been installed and enabled (Figure 5).
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Figure 6 — Added ESRI World Imagery

Now, base map layers such as OpenStreetMap and ESRI World Imagery, can be added from the Search
QMS Panel > right side of the screen (Figure 6). Search OMS Panel can be opened by clicking on the
icon “4 on the top-right corner of the screen.

*Please note that the Figures in this tutorial will not include Basemaps.

Brief Introduction to Geographic Information Terms:

e 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 its attributes (i.e.
routes, arriving times, etc). The separation of attribute table and geographic
feature would be critical because most operations in GIS are organized based on
attribute-based classification.

e Raster Data: Raster data is a set of cells with values, which is normally added as a
reference to background in mapping or included for supplementary analysis.

o Networks: A kind of typical networks is roads. Finding the nearest way to a
destination via roads is a frequently used operation. Please find more in the further
reading if interested.
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1.3. Browse Geographic Features

Most controls for data browsing are located in the toolbar (Figure 7), which are also available under the
View menu. If you cannot find this toolbar, go to View > Toolbars and check the Map Navigation
Toolbar on.

Va2, RBPP "R/ BatlOR K-8--0 QE#ZIEH =

Figure 7 - Toolbar with Data Browsing Controls

Most of the icons are self-explanatory. If you are unsure of what each function represents, hover your
pointer over the icons. Pop-up text will appear, giving out further explanations.

It’s important to note that in QGIS, all layer-related operations must be executed after the target layer
has been selected (i.e. feature identification, feature selection, and attribute table operations).

There are several ways to open the attribute table. In this tutorial, only two of the most common ways
are presented. To open the attribute table, you can either right-click the layer and select Open
attribute table or click the open attribute table button = in the toolbar (Figure 8 & Figure 9).
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Figure 8 — Locations of the Open Attribute Table
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Figure 9 - Attribute Table Window

There are many ways to choose a subset of features in QGIS. By default, Select Single Feature is

selected; however, additional options can be seen by clicking the dropdown arrow

next to the

icon, which displays different methods of feature selection (Figure 10). Note that Rectangle uses a drag-

and- release drawing action; Polygon draws vertexes with single-clicks and a right-click to finish;

Freehand draws based on your mouse movements; Radius draws a circle around the starting point. You

can specify the radius by manually entering a value or choosing a value on the upper-right corner of the
screen (Figure 11). Click Enter on your keyboard immediately after you specify the radius.

granaey
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b (&) v o,

iy Select Feature(s)

Uit Select Features by Polygon
. Select Features by Freehand

{35 Select Features by Radius

Figure 10 - Selecting Features Options

1k

Selection radius: | 300

Figure 11 — Selection Radius Box

Another way to select features is to select by certain criteria: common attributes, spatial
relationships or arithmetic bounds. In the Attribute Table, click on Select Features Using an

. & . . . .
Expression , which allows you to create selection expressions with one or more
expressions at the same time (Figure 12).
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Figure 12 - The "Select Features Using an Expression” Window

There are chances that you would navigate away from the layer or your view of interest
when you pan the map or zoom in and out. When this happens, you can use the Zoom to

Layer button 3 , which is found on the Map Navigation toolbar. If you want to further
zoom into the features that you selected from the layer, you can use the Zoom to

Selection button ¢ . Those and other map controls can be classified and summarized as

follows:
Geographic Operations Attribute Operations
Browse NWE=BCECR ¢ 1 ONIONEN e | LN Right-click on the layer (Figure 8)

Search/ldentify| & @

x
138}

Select
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Geospatial Data Projections:

e The globe is not flat, but a map is. Therefore, any kind of projection used for map making distorts
real space to a certain degree. Hence, when Google Maps or any other third-party layer is
included, different projections are likely to be used, leading to a problem of mismatch.

e To obtain the projection information of a layer (and the map) right-click on the layer, then select

Properties. Projection information is located under the Information tab.

e You can specify (check the projection code) by clicking the Specify CRS button on the bottom-

right corner of the screen. Some of the frequently used projections are:
e WAGS 84: Used in GPS systems with longitude/latitude measurement. You can find it using ESPG
code 4326;
e Pseudo Mercator: Used by major online mapping services, including Google, Microsoft, and
OpenStreetMap. Its ESPG code is 3857;
e UTM zone system: UTM system is often employed in northern country mapping.
Waterloo, Ontario, Canada belongs to UTM zone 17N, which can be found with ESPG:
26917.

e [f have different projections, go to the menu Settings > Options, and in the Coordinate
Reference System (CRS) tab, select “Use a default CRS” in “When a new project is created”
under “CRS for Projects” to choose a desirable CRS for the project and select “Use project CRS”
in “When a new layer is created, or when a layer is loaded that has no CRS” under “CRS for
Layers”. Make sure the default CRS you choose between projects and layers is the same. Restart
QGIS if there are still some problems. QGIS has ‘Project on the Fly’ so that layers will visually lin
up over one another. If you are measuring distances in QGIS it is best to have all the layers in
the same CRS.

2. Mapping

2.1. Distinction between Geospatial Data and Map Components

In QGIS, the mapping process is split into two major categories: production and publishing. The
production side (referred to as the Data View) allows for data manipulation (analysis) and
representation (symbology); the publishing side (referred to as the Layout View) provides the tools
and space for setting up the final product for printing or otherwise sharing the map (i.e. a map
legend, a north arrow, a scale bar, etc.).

e Data View displays map allows is where one can manipulate the layers using tools to change
the layer order, customize symbology, and edit spatial data.

e Layout View is accessed through the Print Layout, which opens in a new window and allows
you to create the map page for final publication (this topic is covered in detail in section 2.3).
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Figure 13 - Switch between Data View and Layout View

2.2. Key Options of Geospatial Data Representations

Some of the main options for changing geospatial data representations include layer order, layer
transparency, symbology, labels, and annotation. Apart from layer order and annotation, all of these
are accessed through the Properties dialog box, by right-clicking on the layer and choosing Properties
(Figure 14) or by double-clicking on the layer. You should then navigate to either the Symbology or
Labels tab accordingly (Figure 15). The various options are covered in the sections that follow.
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Add Layer Notes..

Figure 14 - Pop-up Menu of a Layer
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Figure 15 — Layer Properties Dialog Window

2.2.1. Layer Order and Transparency

The polygon layer (ZONING.shp) can be set as ‘no fill’ polygons allowing the overlaying line and point
layers to be visible. The detailed steps will be introduced after the explaining the concept of layerorder.
Please note however, Figures in this tutorial do not include base maps.

Layer Order

QGIS displays geospatial data accordingly to the order shown in the table of contents: the bottom layer
is drawn on the screen first and covered by upper layers. Hence, the layer on the top in the table of
contents are displayed as the top layer in the map.

When a point feature layer is put under a polygon feature layer, the point feature is covered by the
polygon and therefore not visible. You can make such layers temporarily visible by deselecting the box
next to the layer that’s blocking your view (Figure 16). Alternatively, you can drag layers up anddown
(on top or beneath) to change their order for display.

11|Page
University of Waterloo Geospatial Centre



Layers £

R AU - g

<
v ® UTM Schools
v Z'DNING

Visibility
Checkbox
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Layer Visibility

Sometimes you want to have the best of both worlds: show the polygon and the basemap imagery.
Reordering layers or turning them on and off doesn’t satisfy both needs, but layer transparency and
hollow symbology can help. As mentioned previously in the tutorial, double-click the polygon (ZONING)
to open the Layer Properties window (Figure 17). Then switch to the Symbology tab and you can make
polygons hollow by changing the Fill Style fromSolid to No Brush.
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Figure 17 — Layer Properties, Style Symbology
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2.2.2. Symbology and Label

Symbology

Symbology is a critical component of map-making, and in QGIS, symbols are classified into three types:
o Marker symbols (for points)
e Line symbols (for lines)
e  Fill and Outline symbols (for polygons)

Each type of symbol can consist of one or more symbol layers.

Double-click the layer (UTM_Schools). Then switch to the Symbology tab and click Simple Marker (Figure
18). This customization window contains several differentelements.
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Figure 18 — Simple Marker Customization Window

Notice that the Symbol layer type dropdown menu gives you different types of symbols. In most cases,
you simply choose a symbol from those available. The symbol options change depending on the type of
feature (point, line, or polygon) being changed (i.e. lines won’t be an option if you’re changing the
symbol of a point feature).
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() Layer Properties — UTM_Schools — Symbology X
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Figure 19 — Point Symbology Customization Window

There may be times when you want to differentiate symbols within a layer based on an attribute of the
feature. For instance, one might want to know which schools are public, private, catholic, French
separate, college, or university inthe UTM_Schools layer; different types will be marked in colors. To
do so, double-click on the school layer, and go to the Symbology tab, which is the same as shown in
Figure 19. However, instead of the default Single Symbol option, select the Categorized option from
the dropdown menu (Figure 20).

Click on Single Symbol, and make sure Categorized is chosen.
From the Value dropdown menu, select TYPE as the value to be Classified.

3. (Optional) Click on the Color ramp dropdown and/or Symbol selector to assign
an appropriate color scheme and symbol.

4. Click on the Classify button to add all distinct values based on the TYPE attribute.

Note: You need to change the colour before clicking Classify, otherwise the symbols need to be changed
manually one at a time or to be all deleted and added again after choosing a color scheme. Also, there
are cases where some of the symbol layers such as SVG Markers come in fixed color and cannot be
changed.

14| Page
University of Waterloo Geospatial Centre



2 Layer Properties — UTM_Schools — Symbology
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Figure 20 - Classifying Features Using Different Colours

You may want to change individual symbols rather than to use a specific colour ramp, in which case
simply double-click the class you want to change the symbol for (Figure 21).

Labels

Value abe TYPE

Symbol

Color ramp | I

Symbol ™ fValue Legend

CATHO... CATHOLIC
COLLEGE COLLEGE
FREMC... FRENCH SEPARATE
PRIVATE PRIVATE

PUBLIC  PUBLIC

UNIVE... UMNIVERSITY

Figure 21 - Classified Symbols and Further Customization

The labels are an important feature of any map. Labels make your map more useful, informative, and

visually appealing. To add labels to your map, double-click on the layer you are adding labels to (in this
instance, choose the UTM_ Schools layer). Then follow the steps below:

1. Select the Labels tab (No Labels by default) and select Single Labels from the dropdown menu

(Figure 22).

2. Choose the attribute you want to display on the map in the Value dropdown menu

(Figure 22).

3. Change Font, Font Size and other Placement options, so that it is clearly shown on the map.

University of Waterloo Geospatial Centre
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4. You can click on the Apply button to see the effect until it is satisfactory. Then click on OKto

save your setting and exit.

(Optional) If you think the added labels are not distinct on the map background, you can makea
buffer background around the texts. Select the Buffer tab and check Draw text buffer, which adda
halo around the text of the label (Figure 23).

G\\ Layer Properties — UTM_Schools — Labels *® 8
Q =1 Single Labels ~ | [
(3 information Value | abe NAME ~|[g
w Text Sample
J\:\\ Source
, Lorem Ipsum
"*' Symb P
Labels =
Lorem Ipsum | |u7me1 |~ | |K|- M
sbe Text Text
ﬁ 3D View % Formatting  |Fent | OpenSans MR =S
— 888 Buffer
" Diagrams b Mask Style | Regular = EL
B reo @ E:ciground ualsa FIR=AFIR=t
Shadow
:.: Size 10,0000 s €S
B8 atibutes Form ¢ Callouts
4% Placement Points - &
Jo
S Rerdens | - .
"B Auxiliary Storage
ﬂ Opacity | 100.0% K =8
L@ Actions Allow HTML formatting
, Display L. Favorites a|~|
6,/ Rendering
Aa
a‘ Temporal
Variables Default
E Metadata -
& | EE Save Settings.
B ocpenences
Style oK Cancel Apply Help
.
Figure 22 - Label Setting Window
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Figure 23 — Add Text Buffer for Clearer Labels
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Symbology Types and Their Normal Usage:

Single Symbol: Mainly used for displaying the extent of your chosen geographic features
on a map.

Cateqgorized Symbol: Also called the unique values, they can be applied to all kinds of
attribute-based classifications in forms of distinct user-defined symbol (mainly based

on colours).

Graduated Symbol: Graduated symbol are only applicable to attributes

associated with numbers. It often depicts numerical variables into forms of

comparable sizes.

Rule Based: Condenses classified layer features based on querying.

Diagram Overlay: QGIS has the capacity of placing multiple layers of different

attributes into an independent tab called diagrams. Spatial information such as

the population percentage with different age intervals at different locations can 7

be easily shown.

2.3. Map Layout and Map Components

When the geospatial data and its representations are satisfactory, you can add other map components in
another window via Project > New Print Layout. After assigning a title in the Create Print Layout pop-up
window (Figure 24), you would be able to manage multiple layouts via Project > Layout Manager.

Key components of a map include:

Title (Purpose/Content)

Scale (Measurement)

North Arrow (Orientation)

Legend (how to interpret the map)

Reference (where you obtain the data).

(5} Create Print Layout et

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

= T TP e ot

| oK Cancel Help

Figure 24 — Create Print Layout Pop-up Window
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Figure 25 - Map Layout Window

The Add Map ”_—:!:l button under the Add Items menu at the top or on the left sidebar of the window
adds the main map to your Map Layout window (Figure 25) and is done by clicking and dragging a

rectangle on the paper to define display area and extent. Map title and reference can be added by using

the Add Label tool to create text boxes. Click toautomatically create a text box and then click on the

spot where you want to place the title at. Create a separate text box for reference.

In the Print Layout, you can customize the properties of all components by selecting the Item and

switching to the Item Properties tab. For instance, if you want to change the font of the title, click the

title first (so that itis selected) and change to the Item Properties tab. There is a button called Font

where you can find allthe propertie

s there.

The Add Scale Bar & button adds a scale bar to your map. Before you add a scale bar on your map,
make sure to set the coordinate system of your map to NAD83 / UTM zone 17N (EPSG:26917) by
clicking the button on the lower-right of the main window. After doing that, click on the tool and then

selectthe spot you want the scale to be. You can change the scale bar Item Properties like Scalebar
units and Style. You can change the scale bar to be numeric(i.e. 1:5,000,000) or different bar/line forms

by selecting the an option in the Style dropdown menu. All the options can be tested by changing them

around (Figure 26).

University of Waterloo Geospatial Centre
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Figure 26 - Scale Bar (or Text) Properties Window

All maps should have a north arrow, which can be added using the Add North Arrow A button.

Another item that virtually all maps should have (unless it's extremely obvious what the different
components of the map are) is a legend. This can be added in the same way as other items in thatyou

click on the Add Legend “Y putton and adjust formatting as needed. The major options are
located under Legend Items. You can fine-tune in other options below Legend Items (Figure 27).

Item Properties ®
Legend

w Main Properties

Tite (=8

Map FIMap 1 v

Wrap text on
Arrangement | 3 Symbols on Lefe - Main Legend Properties

V| Resize to fit contents

¥ Legend Items

V| Auto update Update Al

+ " UTM_Schools
CATHOLIC
COLLEGE
FRENCH SEPARATE
PRIVATE

PUBLIC
UNIVERSITY

@eoco00e

L ]
UTM_Roads
[ ] zoNING Legend Adjustments

1
Only show ftems inside lnked map

Grly show items inside current atlas feature

Figure 27 - Legend Properties Window
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The Legend tool automatically generates a legend based on all the layers available for the map — thisis
displayed in the Legend Items. To change the Legend layout, uncheck Auto Update to disconnect it from
the project. Be sure you have done all your work and are ready to visualize it. If not, check back Auto
Update or click Update All button to bring in new legend items which will undo you changes.

ot
e Add/Remove Layers: You can decide the layers to be added to the legend by clicking toadd

or  toremove.
e Change the Display Orders: The legend items will be displayed strictly in the order shown in

4
the Legend Items pane. You can change the order by clicking a layer first and move it up

v

or move it down

e Change Layer Names: Often times, the name displayed in the legend would be difficult to interpret.
For instance, users won’t know what “ZONING” means. To change the name, select the layer and
click the edit button |7 |to change it to a more meaningful name: ‘Property Boundaries (Waterloo
City)’ or double-click “ZONING” to edit the name.

Another method is to double-click on the ‘ZONING” layer in the Layers pane (main window). Go
to the Source tab (By default) and change the name in Layer name. The layer’s new name will be
automatically updated on the legend. You can use either method to change ‘UTM_Roads’ to
‘Waterloo Streets’ and ‘UTM_Schools’ to ‘Schools’ (Figure 28 & Figure 29)

4 (2 Layer Properties — UTM_Schools — Source ) *
. Customize Layer Name i
4 w Settings |

Layer name |UTM_Schools

Data source encoding | windows-1252 hd

.
Q Source
=

Figure 28 - The Source Tab to Change Layer Name

PUBLIC

L]

]

a]

O PRIVATE
o

©  UMIVERSITY Obscure Names
[ ]

Figure 29 - An Example of Legend before Customization
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Components that are also frequently required:

e Author of the Map: Users may want to know who creates the map.

e Data Source: Where the map layers come from.

e Data Saved (Created/Modified): The more frequent a region changes, the more important it is
for users to know when the map is created.

e Coordinate System: The globe is not flat, but a map is. Any kind of projection used to make the
map distorts the reality in some way. Hence, it is critical for users to know how reliable their
measurements on the map are, especially for pilots and navigators. 7

2.4. Export Maps

When you are satisfied with everything on the map and are ready to deliver, you can export your map as
an image, PDF, SVG, or print a hard copy. All options are under the Layout dropdown menu at the top
(Figure 30).

Edit View ltems Additem Atlas Settings
[ Save Project Ctrl+S %

i -‘\_i MNew Layout... Ctrl+M
I : Duplicate Layout...
[ Delete Layout... F
4 Layout Manager...
Layouts 4
Layout Properties...
Rename Layout...

oy Add Pages...

Add ltems from Template...
[, Save as Template...

4y Export as Image...
o Export as SVG...
/g Export as PDF...

Printer Page Setup... Ctrl+Shift+P
@ Print... Ctrl+P
Close Ctrl+Q

Figure 30 - Export Map Options

You can specify the directory and file name of the map in this dialog. There are more file format
options available in the Save as type dialog box (Figure 31). The most frequently used formats are
PNG, JPEG, andPDF. PNG and JPEG are popular image file formats. Both are easy to be inserted
into Word as an image, whereas PDF isbest used for sharing. The printed copy of PDF will be
identical regardless of your computer (and printer) environment.

File parme: | ttle of map.png
Save as type: |PHG format (" pg *.PNG)

Figure 31 - Export Map Dialog
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For a good resolution set the Export Resolution of your map between 300 dpi (By default) and 600 dpi
(Figure 32). Remember, the higher the resolution the larger the file will be.

() Image Export Options x
w Export Options

Export resolution | 300 dpi

Page width 3507 px

Page height 2480 px
v Enable antisliasing
Generate world file

v Crop to Content

Top margin (px) [0
Left 0 Right 0

Bottom 0

| Save | Cancel Help

Figure 32 — Image Export options Window

Other than export map to image file formats, you can directly print out hardcopies of your map by

Layout > Print. You can also customize page and printer setup via Layout > Page Setup. Page orientation
(portrait and landscape), page size, etc. All these operations are intuitive and very similar to other
applications, such as Microsoft Word.

Brief Explanation of Graphic File Formats:

SVG file: Scalable Vector Graphics, an open-source vector graphic standard. It is becoming
more and more popular and can be accepted by many vendors;

BMP file: BitMap file, which is a mature loss-less uncompressed raster format. The quality is
great. But its file size tends to be huge. It can be used if you need both high-quality output
and compatibility;

PNG file: Portable Network Graphics, which is an open-source standard designed to replace
BMP and GIF. It is a true-color loss-less raster file format. PNG file is slightly larger than JPEG
(compressed with quality loss). And some old browsers and operating systems do not support
PNG files;

TIFF file: Tagged Image File Format. A major raster graphic file format provided by Adobe (Al
for vector). Best to be used for raster file editing on Adobe Products, such as Photoshop;

GIF file: Graphics Interchange Format. An uncompressed raster file format with 256-color
limitation. Hence, if your map contains only a few colors (vector-based data), GIF is a good
candidate.

4
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And finally, an example of how your map can look using the steps in this tutorial (Figure 33).

Location and Type of Education Institutes in Waterloo City

0 1 2 km
| I
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® UNIVERSITY Created by: Franky Meng for the UW Geospatial Centre
R Data Sources: Region of Waterloo Open Data, and University of Waterloo
Waterloo Streets Projection: NAD83 UTM Zone 17N
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Property Boundaries (Waterloo City)

Figure 33 - Final Map Product

This tutorial covered some of the basics of QGIS. If you have any questions on learning more about ArcGIS
and how to incorporate it into research, please contact us.

Contact Us:

Geospatial Centre

Dana Porter Library, Room 328
University of Waterloo Library
LibraryGEO@library.uwaterloo.ca

Updated by lan Woodmansey for the University of Waterloo Geospatial Centre (2024)
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