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Learning objectives 

• Get a basic idea of what GIS is, and how it works (attribute 
table, visual representation, and analytical tools), basic data 
types.

• Get a basic idea of spatial analysis and spatial thinking.

• How to avoid making a misleading map.



Survey: how much GIS experience do you 
have?

Little to No Advanced



What the heck is GIS?



Example: traffic and driving queries

Screenshot: maps.google.com 



What is GIS?  

Software? hardware? science?

Answer: all of the above! And more! 



What is GIS?

• A GIS allows us to 
maintain, analyze, and 
share a wealth of data 
and information 
(usually in layers).  



Spatial Data: 
what, where, who, and how



What is spatial data? 

• Is this spatial data?

Source: Mapping our changing world. Penn State 
University Open Course

https://open.ems.psu.edu/node/1417


What is spatial data? 

• Geographic data represent spatial locations and non-spatial attributes 
measured at certain times.

• What questions can this data answer?  

• Is this spatial data?

Source: Mapping our changing world. Penn State 
University Open Course

https://open.ems.psu.edu/node/1417


Two types of spatial data 
VECTOR DATA
• Discrete 

shapes with 
crisp 
boundaries

• Database 
queries of 
shape 
attributes

• Points
• Lines
• Polygons

RASTER DATA
• Continuous 

surfaces with 
fuzzy boundaries

• Spatial modelling 
of continuous 
features

• Aerial 
photography

• Satellite imagery
• Digital elevation 

models (DEM)



Example:

Source: Google Maps



The rise of Volunteered Geographic information

Openstreetmap.org 



Compare this website: BikeMaps.org

https://bikemaps.org/


And this article

Figure: Maps of modelled relative risk per kilometer and 
per capita 

Data source:
“A cyclist-motor vehicle collision database maintained by 
the City of Hamilton was used to obtain information on 
bicycle collisions involving motor vehicles. Minor 
collisions that did not involve police or other emergency 
services at the site of collision are not included. ”



Where to find spatial data? 

• Government open data portals, i.e. City of Vancouver Open Data 
Portal, Data BC, Vancouver Police Department Open Data, etc

• Library licensed data 

• Spatial data search portals:  FRDR

For more information, visit https://www.lib.sfu.ca/find/other-
materials/data-gis/gis/spatial-data

https://www.lib.sfu.ca/find/other-materials/data-gis/gis/spatial-data


Can I create spatial data myself? Yes! 

• Desktop GIS software: create feature layers 

• Create a csv file with coordinates for each point 

• Use ArcGIS Collector, an app for mobile devices, for field data 
collection 



How does GIS work?



What does GIS allow you to do?



GIS Components



Attribute table 

• Feature data is stored in the ‘Attribute Table’.

• Attribute tables are made up of rows and columns that contain information relative to 

the different features in the file.

• Open the attribute tables of the data we imported to explore what each file is.



Attribute Join

Attribute Join: you can join a table of data to a layer 
based on the value of a field that can be found in 
both tables.



Symbolize your map

• Symbolization is the process of choosing how to represent the features on a map. 

The symbols we choose should help describe additional information about the 

features on the map.

• Data can be symbolized in a variety of ways, from using a single color, to 

graduated symbols, to categorical symbols.

• Let’s look at the file we uploaded and try symbolizing them in different ways.



Proportional symbol maps

Symbols in which the graphic variable of size is used to 
depict data magnitude.



Wait a minute... is it right to map 
the number of visible minority people?



Choropleth maps

Choropleth maps represent quantitative data that is aggregated to 
areas.



A misleading choropleth map: an article "As Vancouver Shrinks, the Suburbs Swell" from the Tyee, Jan 20, 
2022 https://thetyee.ca/News/2022/01/20/Vancouver-Shrinks-Suburbs-Swell/

https://thetyee.ca/News/2022/01/20/Vancouver-Shrinks-Suburbs-Swell/


Spatial analysis: 
the power of GIS



Filtering and Querying Data

Query by Attribute

• Map features and their associated data can be retrieved via the query of attribute information within the data 

tables.

• Challenge: How do we find all the DAs that have the percentage of minority people greater than 50%?



Filtering and Querying Data

Query by Geography (Spatial Query)

Query by geography, also known as a “spatial query,” allows one to highlight particular features by examining their 

position relative to other features.

Challenge:

How do you find all the DAs within 5 km of Vancouver General Hospital (VGH)?

Steps:

1. create a csv file for Vancouver General Hospital with coordinates

2. upload it to AGOL and add it to your map viewer

3. create a 5km buffer for VGH

4. do an "intersect" analysis for two layers: DAs and the 5km buffer



• GIS software packages use databases to store extensive attribute information for
geospatial features within a map.

• The true usefulness of this information, however, is not realized until similarly
powerful analytical tools are employed to access, process, and simplify the data.

• To accomplish this, GIS typically provides extensive tools for searching, querying,
describing, summarizing, and classifying datasets. With these data exploration
tools, even the most expansive datasets can be mined to provide users the ability
to make meaningful insights into and statements about that information.

Source: “Data Characteristics and Visualization”, chapter 6 from the book Geographic 
Information System Basics (v. 1.0).

Fundamentals of spatial analysis 

https://2012books.lardbucket.org/books/geographic-information-system-basics/index.html


Thinking spatially

How many parks are in the 
city of Vancouver?



Thinking spatially

"How many parks are within 3km of my home?"

This is a spatial question 
that can only be answered 
using location data and 
other information such as 
road network. These kinds 
of questions can be 
answered using GIS!



Thinking spatially



Thinking spatially, what kind of 
questions can you ask for your research?

Share your thoughts on this Jamboard

https://jamboard.google.com/d/1-gc0sgra7D-zVR3OvHprQ8qvzgcDKyPK7qRqJFAFyqw/edit?usp=sharing


We'd love to hear what you learned from this 
session. Please fill out the feedback form. Thank 
you!

https://www.surveymonkey.ca/r/VKYR59T

https://www.surveymonkey.ca/r/VKYR59T


Image credit

• The slides background image: Locals and Tourists #11 (GTWA #12): Vancouver by Eric Fisher, 
from https://www.flickr.com/photos/walkingsf/4671559593

https://www.flickr.com/photos/walkingsf/4671559593


Recommended video: how to think like a 
geographer – this is entertaining I promise…

https://www.e-education.psu.edu/maps/l2_p1.html

Source: Maps and the Geospatial Revolution.  Anthony C. Robinson, Department of Geography and John A. 
Dutton e-Education Institute, College of Earth and Mineral Sciences, The Pennsylvania State University

https://www.e-education.psu.edu/maps/l2_p1.html


Suggested resources

In person GIS workshops by the Research Commons in February 2022

• Introduction to Spatial Thinking and ArcGIS Pro

• Intro to QGIS and Map Making

Getting started (GIS concepts like scale, data types, querying, map projection, simple analysis etc):

• Getting started with GIS 3- hour tutorial on Esri training, a free Esri account is required

In-depth training on GIS Desktop applications:

• LinkedIn Learning
• ArcGIS Essential Training
• Learning ArcGIS
• Learning QGIS
• ArcGIS Pro Essential Training

• Esri Training: numerous tutorials on ArcGIS Desktop, ArcGIS Pro, ArcGIS Online, etc

GIS for problem solving (contextualizing GIS within real-world issues or scholarship):

• Open Educational Resources by Penn State University
• Mapping our Changing World

https://www.lib.sfu.ca/find/other-materials/data-gis/gis/36893
https://www.lib.sfu.ca/find/other-materials/data-gis/gis/36897
https://www.esri.com/training/catalog/57630434851d31e02a43ef28/getting-started-with-gis/
https://www.lib.sfu.ca/find/other-materials/lil-linkedin-learning
https://www.esri.com/training/catalog/57630434851d31e02a43ef28/getting-started-with-gis/
https://open.ems.psu.edu/


GIS Consultation Form:

https://www.lib.sfu.ca/find/other-materials/data-gis/gis/help-consultations

Or contact Sarah Zhang s_zhang@sfu.ca

Get in touch!

https://www.lib.sfu.ca/find/other-materials/data-gis/gis/help-consultations
mailto:s_zhang@sfu.ca

