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Outline for Today 

 Course description 

 Objectives, lecture format, evaluation and 

project, schedule 

 Course overview: What is GIS? 



Course Objectives 
1. An understanding of the nature of spatial data and 

the principles of geographic information systems 

as a “science” 

 GIS data structures, databases and georeferencing  

 Geographic thinking as an analytical method 

 Spatial analysis 

2. Hands-on experience in using commercially 

available GIS software  

3. Implementing a project using available data  

 



Evaluation 

 Lab exercises (7):   34% 
4 points each for Labs 1-4 

6 points each for Labs 5-7  

 Mid term exam:   26% 
Open book and notes 

 Final project:   30% 

 Participation (showing up, asking questions, 

involved in guest lectures) : 10% 



Standard Format for Classes 

 Lecture (~1 hour Tuesdays) 

 60-75 min. lecture + case study + discussion 

 Lab exercise (2+ hours Thursdays) 

 10-20 min demo (optional) 

 2-? hours (may extend beyond class times) that 

should be returned to the instructor the following 

Friday (unless otherwise specified in the 

schedule) 

 Instructor is available 9:30-12:30pm; 3-5pm; TF 

from 5-7pm 



Final Project  
 Project abstract by November 15th    

 Should include description of problem 

 Background research (context)   

 The final project  

 Project interview scheduled Nov 1st-26th   

 Formal in-class presentation (5% of the course 
grade on Dec 3rd and/ or 5th ) and  

 Project summary report  8-10 pages of written 
content (25% of the course grade by Dec 15th) 



Readings 
 Jonathan Campbell and Michael Shin, Essentials of 

Geographic Information Systems 

http://students.flatworldknowledge.com/course?cid=10407

69&bid=463791 e-ISBN: 978-1-4533-3023-4  Or 

 Bolstad, Paul, 2012, GIS Fundamentals, 4th Edition, (Atlas 

Books). ISBN 978-0-9717647-3-6 

Optional: 

 Longley, Paul A., Michael F. Goodchild, David J. Maguire, 

David W. Rhind. 2011 Geographic Information Systems 

and Science, 3rd Edition (John Wiley & Sons).  ISBN 

9780470721445  

Other materials distributed in class or available on the web 
(Check links on syllabus) 

http://students.flatworldknowledge.com/course?cid=1040769&bid=463791
http://students.flatworldknowledge.com/course?cid=1040769&bid=463791


From Flatworldknowledge: 

GO DIGITAL with the All Access Pass 
 

• Online Book Reader 

Read online through our browser 
 

• eBook 

For Instant download to your iPad, Kindle, NOOK 

or other eReader devices 
 

• PDF Book 

Download to print it yourself or read offline 
 

• Many books also have an Audiobook you can 

download to your mp3 player  

You have a CHOICE about how to get your book: 

Stay Old-School with Printed Books 
 

When you order online, your 
book will be shipped directly to 
your door. Available in Black and 
White or Color. 
 
 
 
 



Course Schedule 
1. Introduction 

2. Principles of GIS 

 Nature of spatial data 

 Georeferencing 

3. Techniques 

 Spatial data models 

 Spatial databases 

 

4. Analysis 

 Visualization and 
cartography 

 Spatial analysis 
techniques 

 Spatial models and 
applications 

5. Research, Applications 
and Policy 

 



How this course fits in overall 
 General Introduction to GIS 

 Methods course:  not discipline dependent 

 

 In Spring you can continue with: 

 Gov 1016 Spatial Models– More in spatial statistics and 

modeling  

 Assumes basic statistics background  

 Gov 1009 – Advanced Workshop –  

 No quantitative background but introductory GIS 

background needed 



Outline 

 Course description 

 Objectives, lecture format, evaluation and 

project, schedule 

 Course overview 

What is GIS? 



Overview Outline 

What is GIS? 

 Vocabulary 

 Why is geographic information different? 

 What is GIS? 

 History of GIS 

 GIS Applications 

 Social Implications 

 Summary 



The Vocabulary 

 Geographic – Earth’s surface and near-surface 

 Spatial – any space (including geographic)  

 Geospatial – synonymous with geographic 



Think of the Map 

 “There were more searches originating in the 

western and mid-western states for pumpkin pie 

as compared to the west and the south.” 





Think of the Map 

 “Heavy fighting continued throughout Syria 

yesterday, with Damascus bearing the brunt of 

it. There were regime bombardments and 

airstrikes, but in Aleppo the rebels took the 

offensive, with attacks on a military checkpoint 

near al-Safira and a fuel center.” 







Think of the map that goes with this: 

According to the report US intelligence: 

Confirmed with high confidence that the Syrian 

government carried out the chemical weapons attack 

against opposition elements in the Damascus suburbs on 

August 21 and that the scenario in which the opposition 

executed the attack is highly unlikely. Indicated the attack 

came from a regime-controlled area and struck 

neighborhoods in Damascus, including Kafr Batna, 

Jawbar, ‘Ayn Tarma, Darayya, and Mu’addamiyah. 

 





Why would a map help here?  





Is there a pattern with respect to some 

other variable? 

 

 

 





Why is geographic data different? 

Geographic Information: 

 Has Location X, Y 

 



Why is geographic data different? 

Geographic Information: 

 Has Volume X, Y, Z 
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Why is geographic data different? 

Geographic Information: 

 Multidimensional X, Y, Z and T 

 



Schematic representation of the lives of three US 

citizens in space (two horizontal axes) and time 

(vertical axis) 



Geographic Information is: 

 Multidimensional 

 Voluminous 

 Requires projection to flat surface 

 



Phenomena conceptualized as fields. The illustration 

shows elevation data from the Shuttle Radar Topography 

Mission draped with an image from the Landsat satellite, 

looking SE along the San Andreas Fault in Southern 

California, plus a simulated sky 



Geographic Information: 

 Multidimensional 

 Voluminous 

 Requires projection to flat surface 

 Analyses require data integration 

 



Think of a map. What data would you need 

to make the map?  



Geographic Information is: 

 Multidimensional 

 Voluminous 

 Requires projection to flat surface 

 Analysis method 
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Is it clustered? 



Where is it clustered? (malaria 

endemicity) 



Is it clustered relative to “x” or “y” or…? 



How does the clustering change over 

time? 



http://www.mapsofwar.com/ind/imperial-history.html  

http://www.mapsofwar.com/ind/imperial-history.html
http://www.mapsofwar.com/ind/imperial-history.html
http://www.mapsofwar.com/ind/imperial-history.html
http://www.mapsofwar.com/ind/imperial-history.html


3D + Time 

http://www.davidrumsey.com/view/3d-gis  

http://www.davidrumsey.com/view/3d-gis
http://www.davidrumsey.com/view/3d-gis
http://www.davidrumsey.com/view/3d-gis
http://www.davidrumsey.com/view/3d-gis


Geographic Information is: 

 Multidimensional 

 Voluminous 

 Requires projection to flat surface 

 Unique analysis methods 

 Analyses require data integration 

 Spatial data are expensive and time consuming 

 Map displays require fast data retrieval 

 









Geographic Information 
 How it looks – Form 

(Look at malaria map) 

 How it works – Process 

(Is malaria related to climate change?) 
http://www.indiaenvironmentportal.org.in/files/malaria%20and%20climate%20change.pdf  

http://www.indiaenvironmentportal.org.in/files/malaria and climate change.pdf
http://www.indiaenvironmentportal.org.in/files/malaria and climate change.pdf


http://www.indiaenvironmentportal.org.in/files

/malaria%20and%20climate%20change.pdf 



Data, Information, Evidence, Wisdom 

and Knowledge 

Decision-making 

Support  Infrastructure 

Ease of sharing 

Wisdom Impossible 

Knowledge Difficult 

Evidence Difficult 

Information Easy 

Data Easy 



Forms of Knowledge 

 Classifications - eg. what is a wetland? 

(established rules) 

 Rule sets - eg. how wilderness can be defined 

based on a set of factors/ variables that can be 

measured 

 Models -  (Social Science or Physical Science) 

eg. how can we predict where species will be 

lost? 



Geographic Information Systems 
 Software product 

 Data sets / databases 

 Community of people working with geographic 

information and tools 

 Activity of advanced science and problem 

solving 
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Geographic Information System 

 Organized collection of 

 Hardware 

 Software 

 Network 

 Data 

 People 

 Procedures 



Brief History of GIS 
 1960 – 70s Innovation 

 First GIS – Canada Land Inventory (CGIS) 

 DIME US Bureau of Census  

 Harvard Laboratory for Computer Graphics 

 Major vendors started (e.g. ESRI, Intergraph) 

 1980, 90s Commercialization 

 Commercial GIS software (e.g. ArcInfo), First GIS 

textbooks, First global data sets 

 2000 and 2010s Exploitation 

 Web, social media becomes major deliver vehicle 





Definitions of GIS 

 Container of maps 





Geographic Information System 

 Container of maps 

 Mechanized inventory of geographically 
distributed features and facilities 





Geographic Information System 

 Container of maps 

 Mechanized inventory of geographically 
distributed features and facilities 

 Computerized tools for solving geographic 
problems 





Geographic Information System 

 Container of maps 

 Mechanized inventory of geographically 
distributed features and facilities 

 Computerized tools for solving geographic 
problems 

 Spatial decision support system 





Geographic Information System 

 Container of maps 

 Mechanized inventory of geographically 
distributed features and facilities 

 Computerized tools for solving geographic 
problems 

 Spatial decision support system 

 Method for revealing patterns and processes 
in geographic information 



Vietnam Cancer Study 

Source: Do, T. et al, (2009) 

South Vietnam Estimate Std. Error z value Pr(>|z|)     

(Intercept) -3.05e+01 1.54e+01 -1.98 0.05 

Age sq 4.72e-04 5.14e-05 9.18 <2e-16 

Educ  3.23e-01 2.69e-01 1.20 0.23 

Male -9.70e-01 2.63e-01 -3.69 0.00 

Latitude -2.43e-01 1.24e-01 -1.96 0.05 

Longitude 2.38e-01 1.54e-01 1.54 0.12  

Herbicide hit within 15km 2.71e-03 1.21e-03 2.25 0.02  

Dioxin hit within 15 km -2.08e-03 2.97e-03 -0.70 0.48 

Bombing Load 4.66e-08 4.22e-08 1.10 0.27 

Elevation 2.14e-05 5.71e-04 0.04 0.97 

North Vietnam Estimate Std. Error z value Pr(>|z|)  

(Intercept) 5.89e+01 2.94e+01 2.01 0.04 

Age sq 4.69e-04 6.71e-05 6.99 2.7e-12 

Educ  8.51e-01 3.01e-01 2.82 0.00 

Male -2.33e-01 2.76e-01 -0.85 0.39 

Latitude  -1.59e-01 1.24e-01 -1.28 0.20 

Longitude  -6.02e-01 2.71e-01 -2.22 0.03 

Herbcide hit within 15km  -1.87e-03 7.99e-02 -0.02 0.98 

Dioxin hit within 15km 8.11e-03 1.11e-01 0.07 0.94 

Bombing load 4.77e-08 4.54e-08 1.05 0.29 

Elevation -2.65e-03 1.76e-03 -1.51 0.13 



Vietnam Cancer Study 

South Vietnam NorthVietnam 



Problem Solving using GIS 
Components and stages 

 Objective or goal - often maximize or minimize 
(cost, distance, time) 

 Tangible (well defined reduce pollution) vs 
intangible - eg. quality of life, environmental 
impact 

 Multiple objectives - eg. cost and environmental 
impact 



Five Ms of Applied GIS 

 Mapping 

 Measuring 

 Monitoring 

 Modeling 

 Managing 

 

Gov 1008 

Spring courses 



GIS Application 

How could you use GIS to create a map that can 

be used to evacuate a coastal region using a 

hurricane/ tsunami/ cyclone forecast? 

 

 

 



GIS Analysis to Develop a 

Staged Evacuation Plan 

dotdgis.dotd.louisiana.gov 



Hurricane Isaac 
(http://www.google.org/crisismap/florida_emergency_preparedness) 

http://www.google.org/crisismap/florida_emergency_preparedness
http://www.google.org/crisismap/florida_emergency_preparedness


GIS for 

 Mapping 

 Measuring 

 Monitoring 

 Modeling 

 Management 

 

 

 

 



Spatial Analysis 
Layers of data combine  

 

 Tweets, Shelters 

 Roads, rivers 

 Neighborhood, county 

 Elevations 

 Water levels 

 

 

 



Modeling 

 Speed of evacuation network tools  

 Shortest path network 

 Predicting path of the waters based on 

hydrological calculations 

 Least elevation path 

 



Management 

 GIS can be used to create effective evacuation 
vulnerability maps  

 Model impact of bottlenecks on speed of evacuation 
using standard GIS tools  

 

 



Social Implications of GIS 

 Favors generalization, possibly at expense of 
minorities and individuals 

 Use is not always neutral and usually data 
are derived from military and industrial 
surveillance 

 Tendency to be technological rather than 
human need focused 

 Maintains and extends the status quo of 
societal power structures? 

 





Growing Interest in GIS 
 Applications via Internet 

 Price reductions 

 Greater awareness 

 Improved ease of use 

 Better technology 

 Proliferation of data 

 Commercial software packages 

 Real applications 

 Proven cost:benefit cases 



GISystems, GIScience and GIStudies 

 GISystems 
 Emphasis on technology and tools 

 GIScience 
 Fundamental issues raised by the use of GIS and related 

technologies (eg.) 
 Spatial analysis 

 Map projections 

 Accuracy 

 Scientific visualization 

 GIStudies 
 Systematic study of the use of geographic information 

 



Summary 

 GISSc is fundamentally a problem-solving 

science 

 Many applications of GIS across a very wide 

range of areas 

 Understanding the “science” behind applications 

will help  



Thought 

Exercise:  

Think of a 

problem that 

you could 

solve. Think 

in “layers” 

 


