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What is GIS?



Method of Investigation

Geographic Information SCIENCE

Asks questions about spatial 
relationships between data

Theoretical framework for 
understanding spatial 
relationships

Software System

Geographic Information SYSTEM

A tool to make spatial data & 
investigate spatial relationships 
between data

GIS is both a…



GIS Data = Location + Information

= Location + Attribute Information

= Where + What
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Everything is mappable.

It just needs a location.

Location Examples: 

Address

Place Name

GPS Point

County

*

* Ok, maybe just MOST things are mappable.



It’s not just about making maps!

Spatial Analysis = performing operations on coordinate & attribute 
data, often to answer a question.

= WHY + HOW



Example: John Snow’s cholera deaths & wells in London 1854













The power of spatial 
analysis lies in combining 
otherwise unrelated data 
based on locations.



Examples in Medical 
Research & Law



Mumma, M.D., D.B. Biercks, & J.F. 
Holmes. 2014.

Availability and 
Utilization of Cardiac 
Resuscitation Centers.
Western Journal of Emergency Medicine.

https://escholarship.org/uc/item/119940f6#page-4

https://escholarship.org/uc/item/119940f6#page-4


Pruitt, L.R. & M.R. Vanegas. 2015. 

Urbanormativity, Spatial 
Privilege, and Judicial Blind 
Spots in Abortion Law.
Berkeley Journal of Gender, Law, & Justice.

https://doi.org/10.15779/Z38125Q84J

https://doi.org/10.15779/Z38125Q84J


Conner, M. In Progress

Book Clubs for Intellectually Disabled People.



Ferguson, WJ, K. Kemp, & G. Kost. 2016.

Using a 
geographic 
information system 
to enhance patient 
access to 
point-of-care 
diagnostics in a 
limited-resource 
setting.
Int J Health Geogr (2016) 15:10.

https://escholarship.org/uc/item/119940f6#page-4

https://escholarship.org/uc/item/119940f6#page-4


Avery, D C; Smith, C D. 2018.

Access to public drinking water fountains in Berkeley, 
California: a geospatial analysis.
BMC Public Health; London Vol. 18. DOI:10.1186/s12889-018-5087-4



Bryan D. Rookey. 2018. 

Drugged Driving in the 
Opioid Era: Spatial 
Patterns of Oxycodone 
Use in Fatal Traffic 
Crashes, 2001–2016. 
Substance Use & Misuse, 53:8, 1288-1298

https://doi.org/10.1080/10826084.2017.1407342

https://doi.org/10.1080/10826084.2017.1407342


Other Examples

• Psychiatry: 
http://journals.sagepub.com/doi/pdf/10.1177/0706743717745870

• Childhood Obesity: 
http://journals.sagepub.com/doi/pdf/10.1177/0009922809336073

• Vaccinations: 
https://reader.elsevier.com/reader/sd/pii/S0264410X18306042?token=F78
7C521DA6CCF2D2695F0FD8B5A395A1922892259904CA5C9966307A860F2
DD1401AD9164D8EADDFF0BFADA6498152B

• Malaria Climate Change Preditions: https://ij-
healthgeographics.biomedcentral.com/track/pdf/10.1186/s12942-018-
0122-3

http://journals.sagepub.com/doi/pdf/10.1177/0706743717745870
http://journals.sagepub.com/doi/pdf/10.1177/0009922809336073
https://reader.elsevier.com/reader/sd/pii/S0264410X18306042?token=F787C521DA6CCF2D2695F0FD8B5A395A1922892259904CA5C9966307A860F2DD1401AD9164D8EADDFF0BFADA6498152B
https://ij-healthgeographics.biomedcentral.com/track/pdf/10.1186/s12942-018-0122-3


Publically Available 
Data



UCD Library Guide for Health Statistics
https://www.library.ucdavis.edu/guide/health-statistics/#mapping-visualization-data-sets-28

https://www.library.ucdavis.edu/guide/health-statistics/#mapping-visualization-data-sets-28






Resources for GIS 
Research at UC Davis





GIS & Map Learning Resources

GIS Drop-In Hours – Wednesdays 2:00-4:00 – Shields Library Map Room

One-on-One Consultations with GIS Data Curator – email 
mmtobias@ucdavis.edu

#maptimeDavis Geospatial Skills Workshop Series – Mondays 1:00-3:00 
– DSI Classroom (room 360 Shields Library)

Geospatial Email List – https://lists.ucdavis.edu search: “geospatial”

mailto:mmtobias@ucdavis.edu
https://lists.ucdavis.edu/


DMP Research Partnerships & Services

Data processing 

Map & figures for publication

Data management

Data management plans for funding source requirements

Repository assistance



Further Learning

Options
Traditional Courses: UCD’s LDA 
150, Geo 200CN; see also 
American River College

Online Courses: Coursera, Lynda

Workshops: #maptimeDavis, 
Davis R Users Group

Tutorials, GIS Drop-In Hours

On Your Own: Open Software, 
give it a try

Formality
Structured, Graded Course

Casual Learning



Questions?
Michele Tobias – mmtobias@ucdavis.edu - @MicheleTobias

mailto:mmtobias@ucdavis.edu


Extra slides… just in case I need an example of 
modern data



Example:
National Transportation Noise Map

https://maps.bts.dot.gov/arcgis/apps/webappviewer/index.html?id=a303ff5924c9474790464cc0e9d5c9fb

What is this a map of?

How are the data distributed?

Why is the data distributed that way?
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