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Vector GIS 
(Geographic Information Systems)
	Instructor:   Dr. Henry N.N. Bulley

Lecture:    Tuesdays & Thursdays

                1025a-1140a (JC103)

Office hours:  Mon (0200 – 04:00pm)

                        Wed (11am-12:30 pm)                  
Office: 10 Hawthorne St., Rm 202
Telephone: 508-793-7527
Email: hbulley@clarku.edu 

Teaching Assistant: Nicholas Gebauer
Lab:   Mondays  

          0900a-1015a (JC103)
Office hours:  Tue (1:30-2:30pm)

                        Wed (12:45 - 2:45pm)

Office:  JEFF 131
E-mail: ngebauer@clarku.edu     


Introduction
Recent advances in computer technology and earth observation have resulted in a multitude of geographic data and several options to organize, manipulate and incorporate results into decision making in resource management, economic and social policy formulation, etc.  Geographic Information Systems (GIS) and related technologies are becoming increasing indispensable tools for making informed decisions in research, commerce, governance, and international relations.  This course introduces important principles and concepts of GIS with hands-on experience in vector data analysis. Students will develop familiarity with ArcGIS 9.2 software and its application in spatial analysis, spatial database development and management, including geocoding and data editing. The following areas of GIS applications are explored in this class: climate change, natural resource management, environmental justice and sustainability, urban and environmental planning, public health, and census data analysis.  
My role as an instructor in this class is to serve dual purposes.  First, I have a duty to ensure via assessments that you learn, understand and can do what is presented in this syllabus, and that your grades at the end of this class have the meaning and currency that they are supposed to have.  However, I am also here to help you throughout this semester to master the subjects and meet the standards/objectives of this course.   I view teaching as an opportunity to perpetuate knowledge discovery, with the instructor playing the key role of a facilitator.  Although students may not be masters of a particular subject matter you each have unique personal and/or professional experiences that can enrich the knowledge quest of your peers as well as provide points of reflection for the instructor.  Students learn best when you are engaged in the knowledge discovery process as active participants, instead of passive recipients of information.  So I expect you to be active participants in this class.
My approach to active learning in the classroom is to inspire your sense of curiosity and assist you in developing strong problem-solving skills through critical thinking to appreciate the role of geospatial technology (GIS) as an effective problem-solving tool in your respective fields of interest.   

Objectives

After the successful completion of the course, students should:

1. Understand basic theoretical concepts of GIS and spatial analysis 
2. Have solid knowledge of the main components of ArcGIS 9.2 software

3. Be able to formulate questions for a project, lay out and implement analytical steps required in vector GIS environment to solve a real world problem
4. Know how to find and use various spatial data (in text, numerical and graphic forms) to address a problem 
5. Be able to present results of geographic analysis in text, numerical, graphical and map forms
Required textbook
Maribeth H. Price, 2007. Mastering ArcGIS with Video Clips CD-ROM, 3rd Edition, McGraw-Hill, ISBN 007299987X (ISBN-13: 978-0073312804)
Additional online books/reference documents (will be available on the class share or the Blackboard).  

Students with Disabilities 

If you need accommodations due to a qualified disability, please submit a letter from Disability Services in a timely manner so that we could make arrangement to meet your needs.

Software

We will be using ArcGIS 9.2 software, which is installed in several computer labs on campus. Some labs are open to all students (JC 101), some have restricted access (JK Wright lab – only for students enrolled in GIS classes, IDCE lab – for IDCE graduate students only). 

GIS data 

This course has a designated “class share” on the University server. It is accessible both on and off-campus. GIS data for the lab sessions and homework will be placed in Resources folder within this class share. 

Each student is assigned disk space within this class share (a folder with your username).  This space is for GIS data and course work ONLY.  Class share will be deleted at the end of the semester, so you must archive your folder on CD or elsewhere if you want to keep it.  
Course Blackboard site

You can access this site from http://blackboard.clarku.edu/ using Netscape or IE version 5.0 or above. Lecture slides and other text documents will be posted here regularly. Usually, you will receive e-mail message when new materials are added.   However, it is you responsibility to keep up with updates on the course website
Lectures and Lab Sessions
The class meets each week for two class periods and one lab session.  Each class period on Tuesday and Thursday will consist of a lecture and followed by hands-on demonstrations designed to illustrate the concepts introduced during lecture.   Prior to each class session, you will be required to read and answer questions from course textbook (M. Price, 2007).  You will be required to bring 2 hard copies to class. Hand in one copy to the TA and keep the second for your reference during class discussions.  Your answers to the reading assignments will be graded as either satisfactory (S) or unsatisfactory (U).  At the end of the course, the proportion of S will constitute what you receive for this component of your final grade.
Lab sessions are a critical part of the course and your attendance is required. During the session you will have your questions answered, complete unfinished class demos and homework assignments. 
Student Assessment

Students will be assessed based on class demos, homework, in-class quizzes, and a final project. The final project is a teamwork that involves formulation of questions for a real world problem, data collection, analysis, writing up a report, and presenting your project in class at the end of the semester.  Each assignment (class demo and homework) and quiz will be graded on a 10-point scale. You will usually have a week to hand in class demos and homework. Due dates will be announced in class and posted on Blackboard. In-class quizzes will be administered during class period, and will last for about 30 minutes. Final grade contributions will be distributed the following way: 
Class participation & Demos – 10%, 
Pre-class Reading Assignments – 10%,
Homework/Lab Assignments – 25%,
In-class quizzes - 20%,
Final project – 35%,
Policies and Expectations

This course is extremely computer-intensive and you should be prepared to spend considerable amount of time working on various assignments. Plan your time accordingly right from the start; it is crucial for your success in this class!

· NO LATE ARRIVALS PLEASE. If you are late three times, you will loose one point from your final grade. Three more times late - one more point less.

· Checking e-mail or surfing the web is not allowed during class and labs.  Cell phones should be turned off (or vibrate mode) before the beginning of the class.
· Turn in a hard copy of your completed assignments to the Teaching Assistant at the beginning of the class (unless instructed otherwise).

· All assignments must be typed. The first page for each assignment should include the following information: course number, your name, and the exercise title/number. 

· Late assignments will loose 5 percent of the respective grade per weekday they are late. Make-up quizzes will only be given on a case-by-case basis. However, make-up quizzes will be a bit harder than the regular quiz.  These policies will be strictly enforced.  
Academic Integrity 
Academic dishonesty includes cheating on an exam/quiz, final lab project, applications brief and plagiarism.  An example of acceptable forms of collaboration is the Final Project Report. Unacceptable forms of collaboration include but not limited to reading assignment questions, in-class quiz, and Lab assignments.  University’s policies on academic integrity will be strictly enforced. Please see www.clarku.edu/offices/aac/integrity.cfm to learn more about this policy and what it entails.  If you have any questions, feel free to contact me or TA for this class. 
Tentative Class schedule
(Note: This schedule is not final, please check Blackboard for updates)

	Week
	Topic
	Reading

	Week 1: Sept. 2
	Introduction to course.  
Introduction to GIS 
· Raster-vector data structure.

	Chapter 1

	Week 2: Sept. 8
	Introduction to ArcMap. 

Demo -Seeing Worcester from space using ArcMap

Supplemental reading:  Using ArcMap 1,3
	Chapter 2

	Week 3: Sept. 15
	Drawing and Symbolizing Features

Demo - Data classification for mapping population in Mexico

Demo - Mapping the number of religious adherents in the US

Supplemental reading: Using ArcMap 4-7, 9
	Chapter 4

	Week 4: Sept. 22
	Map Projections and Coordinate Systems

Demo - Exploring world data with different coordinate systems in ArcMap

Supplemental reading:  Understanding Map Projections
	Chapter 3

	Week 5: Sept. 29
	Working with Tables

Demo - Mapping Asthma Incidence in Albany, NY

Demo – Mapping yesterday’s  primary election results in the US 

Reading: 

Supplemental reading:  Using ArcMap 10
	Chapter 5

	Week 6: Oct. 6
	Quiz 1 

Queries
	Chapter 6

	Week 7: Oct. 13
	Map Overlay

Demo – Road accessibility in the Dominican Republic

Geoprocessing 
Demo – Using Geoprocessing in national park management 

	Chapter 8

	Week 8: Oct. 20
	Spatial Joins


	Chapter 7

	
	Presenting data. Critical analysis of a collection of maps.

	Chapter 9

	Week 9: Oct. 27
	Geocoding

Demo – geocoding residences of school choice children in Worcester (Using ArcMap)

 (Final project written proposal due) 
	Chapter 10

	Week 10: Nov 3
	Data editing in ArcGIS. 

Demo – creating your map of Clark campus using heads-up digitizing 

Spatial referencing in GIS 

Demo - Spatial Adjustment tool and adding XY data( using local data – campus emergency phones and Worcester roads)

Demo - Georeferencing a scanned map
	Chapter 11

	Week 11: Nov 10
	Quiz 2   

Raster analysis: Spatial Analyst extension 

Demo - finding suitable location for new schools in Vermont

3D visualization in GIS 

Demo - Visualizing Mt. St. Helens in 3D

Reading: Using ArcGIS 3D Analyst
	Chapter 15

	Week 12: Nov 17
	Working with Geodatabases

GIS  for Development & Environment - Guest Lecture 
	Chapter 13

	Week 13: Nov 24
	Network Analyst extension

 (Thanksgiving week – No Thursday class)
	Chapter 14

	Week 14: Dec 1
	Quiz 3 

Summary review

Draft of final project report due
	n/a

	Week 15: Dec 8
	Term project presentations
	n/a

	Week 16: Dec16
	Final  project report due  
	n/a
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