
INTRODUCTION 
TO 
GEOSPATIAL 
DATA



Land 
Acknowledgement

McMaster University sits on the traditional territories of 
the Mississauga and Haudenosaunee Nations, and 

within the lands protected by the Dish With One Spoon 
wampum agreement.



Code of 
Conduct

The Sherman Centre and the McMaster University Library are 
committed to fostering a supportive and inclusive environment for 

its presenters and participants.

As a participant in this session, you agree to support and help 
cultivate an experience that is collaborative, respectful, and 
inclusive, as well as free of harassment, discrimination, and 

oppression. We reserve the right to remove participants who exhibit 
harassing, malicious, or persistently disruptive behaviour.

Please refer to our code of conduct webpage for more information:

scds.ca/events/code-of-conduct/



Certification 
Program

The Sherman Centre offers a Certificate of Completion that 
rewards synchronous participation at 7 workshops. We also 

offer concentrations in Data Analysis and Visualization, Digital 
Scholarship, and Research Data Management.

Learn more about the Certificate 
Program: https://scds.ca/certificate-program

If you would like to be considered for the certificate, verify 
your participation in 

this form: https://u.mcmaster.ca/verification

At an unspecified point during the workshop, a code will be 
read aloud. This is the answer to the third question of the 

form.



GIS 
Components



Overview

Geospatial data

Geospatial data types

Sources for data

Considerations

Activity

Resources

Q&A



GEOSPATIAL DATA



Geospatial Data

 "Data that represents features or 
objects on the Earth's surface" 
(Safe).

 Coordinate Reference Systems

 Not restricted to the outdoors
 Indoor mapping, Building 

Information Management 
(BIM), Architecture, Engineering, 
and Construction (AEC)



GEOSPATIAL DATA TYPES



Vector data
• Points

• X / Y locations

• Line

• Connected X / Y locations

• Polygon (area)

• Connected X / Y locations 
forming a closed figure

• Good for representing clearly 
defined objects

Open Hamilton



Vector data
• Format - shapefile (.shp)



Raster Data

• Grid of cells

• Numbers assigned to each cell representing data
• Categorical - Land use, e.g.
• Continuous - Temperature, elevation, e.g.

• Good for representing continuously changing 
attributes

Wikimedia

Wikimedia



Attributes



Metadata



COORDINATE REFERENCE SYSTEMS



Coordinate 
Reference 
Systems

● Referencing the location of features on the earth’s 
surface

● Two methods - Geographic Coordinate 
Systems or Projected Coordinate Systems



Geographic 
Coordinate 
Systems
 Locations expressed as angles 

from a point

 Network or intersecting lines -
meridians (longitude), parallels 
(latitude)

 Reference system for a curved 
earth based on a geodetic 
datum

 Many datums exist - World 
Geodetic System (WGS) 84, 
North American Datum (NAD) 
83

Wikimedia



Projected 
Coordinate 
Systems
• Projecting the round earth onto a 

flat surface

• Representing the earth in two 
dimensions causes distortion

• Different projections preserve 
shape (conformal), area (equal 
area), 
distance (equidistant), OR direction 
(true direction)

• Locations are referenced as 
distance from reference point

Origin (0 m E, 0 m N)

500 m E, 1000 m N

Wikimedia



Coordinate 
Reference 
Systems

Esri

Penn State



FINDING GEOSPATIAL DATA



Geospatial 
Data Sources

Surveys, statistics, data tables

 Fieldwork

Remote sensing/imagery

Shapefiles

Scanned and georeferenced maps

Digitizing



McMaster 
University

Scholars GeoPortal

McMaster University Library

Contact us!



Online Data 
Portals

Open data portals
Open Hamilton
Ontario GeoHub
Open Canada

ArcGIS Online and Living Atlas

Online data providers
Thematic

 Imagery

 ...



CONSIDERATIONS



Data Quality

 What format is the data in, is it usable?

 Does it have a known coordinate reference system?

 What is the source of the data, is it reliable?

 Does it contain the variables you need for your analysis?

 What is the currency and scope?

 What is the copyright and terms of use?



ACTIVITY



Activity 1

Scholars GeoPortal

 Go to 

https://geo.scholarsportal.info

 Search for the Cartographic 
Boundary Files (CBF) for the 
2016 Census

 Download the Census Tract 
file

Statistics Canada

 Go to

https://www.statcan.gc.ca/

 Go to Geography > Spatial 
Information Products > 
Boundary Files

 Navigate to the 2021 census 
year

 Download Census Tracts 
Cartographic Boundary File



Activity



QUESTIONS?



Sources

 Open Hamilton
 Addresses

 COVID-19 Case Counts by Census Tract

 Scholars GeoPortal
 Cartographic Boundary Files (CBF), 2016 Census

 Spatial Reserves
 A graphical aid in deciding whether geospatial data meets your needs

 Statistics Canada Census
 Population and dwelling counts, for census metropolitan areas, tracted census 

agglomerations and census tracts, 2016 and 2011 censuses – 100% data

 USGS
 Image showing layers of The National Map

 Wikimedia
 Latitude and Longitude of the Earth

 The use of a raster data structure to summarize a point pattern (Ldecola, CC-BY-SA 3.0)

 NCDC temperature trend (Georgiogp2, CC-BY-SA 3.0)


