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Today’s Objectives



Introduction to QGIS



What is GIS?
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Davenhall, 2011
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Global Positioning 
Systems

(location and navigation)

(Berry, 2010)

Remote 
Sensing

(measure and 
classify)

Geographic Information Systems 
(map and analyze)

One of the three "mega technologies" for the 21st century and promises 
to forever change how we conceptualize, utilize and visualize spatial 
relationships in scientific research and commercial applications, and 

general usage  (U.S. Dept of Labor)

For more: http://en.wikipedia.org/wiki/Geomatics

Geospatial Technology (AKA Geomatics)

http://en.wikipedia.org/wiki/Geomatics


Applications for GIS
Using GIS to solve ‘real-world’ problems 
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Data Management



Multi-Criteria Analyses & Decision-Making



Geospatial Analyses / Geostatistics

PSU, 2013



Data Visualization and Exploration



Historical GIS

http://uofcpress.com/books/9781552387085



Mapping / Information Dissemination
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Common GIS Software



➢

➢

➢

➢

➢

➢

Quantum GIS (QGIS)



http://www.gdal.org/
https://grass.osgeo.org/
http://www.geotools.org
http://saga-gis.org/
http://www.qgis.org


Helpful QGIS Tutorials and Resources
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http://www.qgistutorials.com/en/
https://www.youtube.com/channel/UCxs7cfMwzgGZhtUuwhny4-Q
https://docs.qgis.org/2.8/en/docs/training_manual/


Geospatial Data Fundamentals
Representing real-world geographic information in a computer
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Data Models
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Vector Data Model

www.geography.hunter.cuny.edu

http://www.geography.hunter.cuny.edu/~jochen/GTECH361/lectures/lecture05/concepts/03%20-%20Geographic%20data%20models.html


Vector Data

Courtesy: Harvard Map Collection
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Raster Data Model



Raster Data



Raster vs. Vector
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Attributes



Coordinate Reference Systems
Referencing the location of objects on the Earth’s surface
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15° E, 30° N

35° E, -30° N

(-30° N = 30° S)

-45° E, 45° N
(-45° E = 45° W)

-15° E, -60° N
Origin (0° E, 0° N)
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Universal Transverse 
Mercator  (UTM)
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100 m E, -1000 m N

-1000 m E, 500 m N

-500 m E, -1500 m N

Origin (0 m E, 0 m N)

500 m E, 1000 m N

500 m



Where to Find Geospatial Data



Getting Data

– http://geo.scholarsportal.info/ 

http://geo.scholarsportal.info/
http://www.hamilton.ca/city-initiatives/strategies-actions/open-accessible-data
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=1a66e03bb8d1e310VgnVCM10000071d60f89RCRD
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=1a66e03bb8d1e310VgnVCM10000071d60f89RCRD
http://goo.gl/o0sIUt


Hands-on!
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http://geo.scholarsportal.info/
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1Wikipedia
http://en.wikipedia.org/wiki/Georeference 

2ESRI GIS Dictionary 
http://support.esri.com/sitecore/content/support/Home/other-resources/gis-dictionary/term/georeferencing 

http://en.wikipedia.org/wiki/Locations
http://en.wikipedia.org/wiki/Physical_space
http://en.wikipedia.org/wiki/Raster_graphics
http://en.wikipedia.org/wiki/Georeference
http://support.esri.com/sitecore/content/support/Home/other-resources/gis-dictionary/term/georeferencing


1ESRI GIS Dictionary 
http://support.esri.com/sitecore/content/support/Home/other-resources/gis-dictionary/term/georectification  

http://support.esri.com/sitecore/content/support/Home/other-resources/gis-dictionary/term/georectification


Target image Projected image 
in a webmap

http://perec.mcmaster.ca/maps/OCUL/300ppi/ 

http://perec.mcmaster.ca/maps/OCUL/300ppi/


Target image Projected image 
in GIS software

http://digitalarchive.mcmaster.ca/islandora/object/macrepo%3A33284 http://perec.mcmaster.ca/maps/apindex/ 

http://digitalarchive.mcmaster.ca/islandora/object/macrepo%3A33284
http://perec.mcmaster.ca/maps/apindex/
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The process



Add GCPs Reproject



43.25 °N, -79,087 °W







Tim Warner’s Map Warper Github Page
https://github.com/timwaters/mapwarper  

https://github.com/timwaters/mapwarper
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http://mapwarper.net/
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http://mapwarper.net/
mailto:libgis@mcmaster.ca
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https://goo.gl/7yFqRf  
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