Introduction to GIS
Geol/GS 233A & B 
Spring 2010

Class: Tues. & Thurs. 8:30-10:00
Lab: Tuesdays 1:30 –4:30
Instructor: Carol Cady

Contact Information
Office: Launders 314.  I’m generally available Mon – Thurs. 9:00 – 4:30.  
Phone: 229-5824
Email: ccady@stlawu.edu

Course Description
Geographic Information Systems (GIS) is the use of computers to manage, display and analyze spatial or geographical information.  This course will introduce the basic concepts, functions, and applications of GIS.  We will also discuss maps, data sources and management, and geographic techniques, including global positioning systems (GPS), aerial photography, and satellite imagery.  Through a series of exercises using ArcView software students will explore the analytical functions of GIS.  Each student will develop a GIS project with data appropriate to his/her area of interest.


Angel
All course information will be available to you through Angel.  The course is listed under Geol 233a.
Updates and changes to assignments, readings, and labs will be posted there.  You will be responsible for all changes, therefore I expect you to register through Angel for this course.  If you are not familiar with Angel, please talk to me.  

Assignments and Grading
Exams                        30%
Final Project           30%
Class & Lab Assignments           30%
Participation           10%

Exams
There are two take home exams.  Each consists of theoretical questions, applied questions, and a practical section that involves working with spatial data.  You may use the two textbooks, additional links listed on Angel, lecture PowerPoints (available on Angel), reserve readings in the library and any additional sources to answer the questions.  If you do use any of the above sources, please cite them appropriately in your answer.  The exams reflect your personal understanding of GIS.  I therefore expect that you will work as individuals and not in teams.  You have two weeks to complete each exam.  They are due at 5 pm on the second Friday.  I will not accept late exams.
Final Project 
Each student will conduct an independent GIS project over the course of the semester.  The focus of the project is an in depth analysis using a GIS.  This assignment will allow you to explore GIS techniques and applications in your area of interest.  There are several resources on reserve that describe the use of GIS in complex projects.  They may help you to develop ideas for your project and demonstrate possible techniques that can be used in analyses.   This project will be worth 30% of your overall course grade, the equivalent of the midterm exam.  There is time built into the class schedule to work on your project when help is available.  To successfully complete your project take advantage of these class times to ask questions.  Also during the semester there will be assignments to help you complete your project.   At the end of the semester you will present the results of your project.  More details about the project will be provided during the first week of class.
 
Assignments
There are both class and lab assignments.  Class assignments are due as noted in the syllabus.  Lab assignments are due at the beginning of lab.  Any late assignments will have an automatic deduction of 5% for each late day.  I will give extensions if arrangements are made in advance, at least 1 day before the assignment is due.
Course Directory is T:/atlas/instruction/gis.  Data for class and lab assignments are stored there.  You may work individually or as a group for these assignments.

Labs
Lab meets Tuesday afternoons 1:30 – 4:30.  Labs will provide time to work on assignments from GISTutorial and on projects.  Lab assignments will be due at the beginning of lab the following week, unless otherwise noted.

Participation/Attendance 
Participation includes preparation for class, participation in class discussions and attendance.  GIS concepts are best learned by doing.  Therefore this is a “hands on” course with new techniques introduced in both lab and lecture.  To have adequate time to learn this material attendance is expected at both lab and lecture.  In addition, you maybe required to attend visiting guest lectures outside of regularly scheduled class meetings.  If you are unable to attend a lab or lecture, please notify me in advance.  Repeated or inconvenient absences will lower your grade.  I will determine what an inconvenient absence is.

Texts
Bolstad, Paul 2008 GIS Fundamentals: A First Text on Geographic Information Systems, 3rd Ed., Eider Press, White Bear Lake, MN. 

Gorr, Wilpen & Kristen S. Kurland 2008	GIS Tutorial: Workbook for ArcView 9, 3rd Ed., ESRI Press Redlands CA.

Additional readings on reserve in Launders Science Library, identified on Angel (see below) or distributed in class

Additional References on Reserve in Launders Science Library

Brewer, Cynthia A., Ed.  2005 Designing Better Maps:  A Guide for GIS Users.  ESRI Press, Redlands CA.  Basic cartographic design for GIS users.  Two chapters are devoted to the use of color.  

Harvey, F., 2008 A Primer of GIS: Fundamental Geographic and Cartographic Concepts.  Guilford Press, New York.  Covers the underpinnings of Geographic Information – what and how geographic information represents, analyzes, and communicates about human and environmental events and activities.

Knowles, A. K., ed. 2002 Past Time, Past Place: GIS for History. ESRI Press, Redlands, CA.  Application of GIS in the humanities.  Each chapter provides a use of GIS in historical analysis.

Krygier, J. and D. Wood.  2005. Making Maps: a visual guide to map design for GIS.  Guilford Press, New York.  This is cartography for GIS users who have never taken a cartography course.  

Monmonier, M. 1991.  How to Lie With Maps.  The University of Chicago Press, Chicago.  Discusses the use and abuse of maps.  The purpose of the book is to promote a healthy skepticism about maps.  Many examples of ways to and ways not to display data.

Steinitz, C., H. M. A. Rojo, S. Bassett, M. Flaxman, T. Goode, T. Maddock III, D. Mousat, R. Peiser, and A. Shearer.  2003. Alternative Futures for Changing Landscapes: the Upper San Pedro River Basin in Arizona and Sonora.  Island Press, Washington, D.C.  This book is an excellent example of the use of a GIS in regional planning.  The first part of the book identifies the region, possible growth scenarios, and the variables used to measure growth impacts.  The second half of the book displays the results of the various growth scenarios on the identified variables. 

Wood, Denis 1992. The Power of Maps. Guilford Press, New York.  Focuses on the biases of maps.  Maps are not impartial reference objects, but rather instruments of communication, persuasion, and power.

Class Schedule
Week 1: Jan 18 - 22 What is GIS
Tues – Geographic Data
Thurs – Introduction to GIS & Maps
Lab - GISTutorial – Chpts. 1 
Assignment 1: GIS Article
Assignment 2: 1st Map
Readings:  John Snow article on Angel; Bolstad – Chapter 1; Harvey  – 
 Chapter 1.


Week 2: Jan 25 – 29 Maps & Projections
Tues – Projections & Datums 
Thurs – Maps
Lab GISTutorial Tutorial 2 & Tutorial 5 pp 172 – 181 
Assignment 3: Tutorial 2 Questions & Projections
Text: Bolstad Chapter 3 & Chapter 4 pp.123 - 133
Websites: USGS - Map Projections Poster
Further Readings: Krygier Chapter 5; Harvey Chapter 3 

Week 3: Feb 1 – 5 Displaying Data & GIS Data Models
Tues – Data Structures & Symbology & Presentations
Thurs – Vector & Raster Data Models 
Lab – Symbology; GISTutorial Chapter 8 pp 271–275, Lab Handout & Lab 
Assignment 4: Project Topic - due by 5:00 p.m. on Friday Feb. 5
Assignment 5:  Symbology Lab
Assignment 6: House Color Collection
Text: Bolstad – Chpts. 2 & 9: Selection & Classification, pp 326-340
Reserve: Krygier Chapter 8 pp 170–189 & Chpt. 9
Monmonier – Chapter 9: Data Map
Further Readings: Harvey Chapter 10

Week 4: Feb 8– 14 Database Structure
Tues – Geodatabase & Tables
Thurs – Tables cont. 
Lab – Querying & Joining – GISTutorial Tutorial 4 
Assignment 7: House Color Maps & Tutorial  4-1  & 4-2 maps
Text: Bolstad – Chpt. 8 

Week 5: Feb 15– 19 Vector Analyses
Tues – Vector Analyses – Clipping, Buffering, etc. 
Thurs – Surface Analysis
Lab –GISTutorial Tutorial 8 pp.276-302 
Assignment 8: Tutorial 8 mxds, mdbs, & pdfs 
Text: Bolstad – Chpts. 9 pp.321-326 & 340-378


Week 6: Feb 22 – Feb 26 Raster Analysis 
Tues – Raster 
Thurs – Surface Analysis  
Lab –Raster Project GIS Tutorials 9 & 11
Text: Bolstad – Chpts 10& 12
Exam: Available on Angel Thursday
Assignment 10: Revised Project Topic - due 5:00 p.m. Friday 

Week 7: Mar 1– 5 Raster Analyses cont.
Tues – 3D Models
Thurs – Models
Lab –Tutorial 10
Text: Bolstad – Chapter 11 & 13
Exam due Friday at 5 pm
 
Spring Break Mar 8 - 12

Week 8: Mar 15 – 19 Data Input 
Tues – Import & Metadata
Thurs – Georeferencing
Lab – GISTutorial – Tutorial 5 (except pp.172 – 181) & Tutorial 6 & Georeferencing & Digitizing Assignment
Text: Bolstad – Chpt. 4 pp.133-158 & pp. 166- 168, Chpts. 7 & 14
Reserve: Knowles – Chapter 1 
Assignment 11: Project Model and three data sources - due 5:00 p.m. Friday 

Week 9: Mar 22 – 26 GPS
Tues – GPS 
Thurs – Open 
Lab – GPS Lab 
Assignment 12: GPS Lab Assignment
Text:  Bolstad – Chapter 5
 
Week 10: Mar. 29 – Apr 2 Imagery & Remote Sensing
Tues – Remote Sensing
Thurs –Open/Work on Project
Lab - Imagery
Text: Bolstad – Chapter 6
Assignment13: Georeferencing & Digitizing project due Tuesday 1:30 pm

Week 11:  Apr 5 – 9 Networking and Geocoding 
Tues – Networks & Geocoding 
Thurs – Open/Work on Project
Lab – GISTutorial Tutorial 7 
 Assignment 14: Geocoding
Text:  Bolstad – Chapter 9 Network Analysis pp. 335 – 342

Week 12:  Apr 12– 16 Cartography & GIS Applied
Tues – Map presentation
Thurs – Real World GIS
Lab – Cartography – GISTutorial Tutorial 3
Text: Bolstad – Chapter 4 pp.159-166 & Chapter 15
Reserve: Brewer Chapter 1; Krygier Chapter 6 Map Layout
Monmonier Chapter 10: Color: Attraction and Distraction
Assignment 15: Redo Map 1

Week 13:  Apr 19 – 23 Work on Project
Exam: Handed out in class on Thursday

Week 14:  Apr 26– 30 Finish Projects & Presentations

Finals Week: May 3-7 All assignments due
Exam: Exam due at 5 pm on Thursday
Project and all assignments due 5 pm Thursday 


This syllabus is also located on Angel.





